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SEISM0L0GICAL OBSERVATIONS AND EARTH PHYSICS.* 

By JOHN MILNE, F.R.S., F.GkS. 

Iniroduction. 

The chief object of the following paper is to point out the character of 
the information derived from earthquake investigations which throws 
light upon the physical nature of the interior of our world and the 
geomorphological changes in operation on or near its surface. The 
earthquakes to be considered may be divided into two groups— 
first, those which disturb continental areas and frequently disturb the 
world os a whole ; and secondly, local earthquakes which usually only 
disturb an area of a few miles 1 radius, and seldom extend over an area 
with a radius of 100 or 200 miles. 

These former I shall endeavour to show are the result of Budden 
accelerations in the process of rook-folding accompanied by faulting 
and molar displacements of considerable magnitude, whilst the latter 
are for the most part settlements and adjustments along the lints of 
their primary fractures. The relationship between these two groups 
of earthquakes is therefore that of parents and ohildren. 

The former, which represent a disturbance, not only of the orust of 
the world, but also of the homogeneous nucleus it covers, will be referred 
to as maoroseismio disturbances, or large earthquakes ; and the latter, 
whioh appear to be the shiverings within the orust, will be referred to 
as nlioroseismio disturbances, or small earthquakes. To avoid oonfusion 
it must be mentioned that several observers refer to the*world»shaking 


* Read at the Royal Geographical Society, November 11, 1902. Map, p. 108. 
No. I. — January, 1903.] b 
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disturbances as mioroseismio, the reason, no doubt, being that they are 
usually recorded at such a great distanoe from their origins that their 
vibrations have so far died down in amplitude and inoreased in period 
that they cannot be felt or be seen in the traces of ordinary seismographs. 
Hence the largest earthquakes have been oalled small. It also must not 
be overlooked that the term *' mioroseismio ” has been used to describe 
disturbances evidenced by minute and long-continued swingings of pendu- 
lums and other apparatus, the oause of which is, in many instances at leaBt, 
attributable to movements in the atmosphere rather than in the earth. 

I. Macroskisms, ok Large Eakthqi akch. 

Their Discovery and Observations. 

it is difficult to say when it was first observed that the violent 
movements of a large earthquake gradually changed in character as 
they radiated, until at a certain distanoe from their origin, although 
they could not be felt, evidence of their existence still remained. 
After the great earthquake of Lisbon, in 1755, the motion of the water 
in lakes and ponds observed in England, Scandinavia, and North 
America, although the ground itself was not observed to move, was 
attributed to pulsations in the soil which had radiated from the coast 
of Portugal. 

Another form of evidence pointing in the same direction has from 
time to time been furnished by astronomers. Prof. George Darwin, 
in a Report to the British Association, 1882, refers to the observations 
of M. Magnus Nyren, whioh are described in the Publications of the 
Imperial Academy of St. Petersburg, February 28, 1878* 

On May 10, 1877, M. Nyren observed disturbances in the level on 
the axis of the transit at Pulkova. The oscillations had a j>eriod of 
20 seconds, and their amplitudes varied between 1*5" and 2". He 
attributed this to an earthquake whioh had ocourred 1 1 ‘ 14'“ earlier 
at Iquique, and calculated the rate at whioh the wave-motion was 
transmitted through the earth. It may be mentioned that the ampli- 
tudes and periods here given in all probability refer to the large waves 
whioh had travelled round the world, the smaller preceding waves 
whioh had passed through the same having escaped observation.* M. 
Nyr6n also refers to two other oscillations of level observed at Pulkova 
to distant earthquakes. 

Similar alterations in level had been previously observed by M. 
Wagner and M. Romberg, but these had not been connected with 
earthquakes , 44 at leaBt with certainty.” 

The first instrumental reoord obtained by the writer of an earth- 
quake which could not bo felt, and whioh, therefore, must have reached 

* At tho time of this earthquake tho writer wan on the east coast of Japan, whero 
twenty* live hour* after its occurrence the sea rose and fell from 5 to 10 feet. 
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bis station from a great distanoe, was on March 25, 1884 (see Trans . 
Scis. Sac., vol. x. p. 6). These earthquakes were subsequently referred 
to as 41 slow earthquakes/ 1 the period of motion being so long, or the 
movement so slow, that they could only be observed instrumentally. 

It was the consideration of a long series of observations like those 
just referred to whioh in 1883 justified the writer in saying that 44 it is 
not unlikely that every large earthquake might with proper appliances 
be recorded at any point on the land-surface of the globe ” (see 
4 Earthquakes/ p. 220. Internat. Scientific Series). 

This statement was not realized until six years later, when the late 
Dr. E. von liebeur Paschwitz found in the photographic records of the 
displacements of a horizontal pendulum, established with the expecta- 
tion of at least detecting the gravitational influence of the moon, 
abnormal movements whioh he traced to earthquakes whioh had origi- 
nated at great distances from his observing station. A long list of these, 
with their analysis, is to be found in vol. ii. of the Ileitrdge zur Qeophysik , 
1805. In the same volume, Yon Bebeur makes many references to the 
work the writer of this paper was at that time engaged upon in Japan, 
where, with apparatus similar to that employed in Europe, earth-tremors 
and earth-pulsationB were being recorded. In these records, abnormal 
movements also ooourred which corresponded to those observed in 
Germany. Although this method of recording unfelt movements of the 
ground was independently reaohed in two distant countries, the priority 
of the discovery belongs to Yon Uebeur, a man whose loss is to be 
regretted by all students of geophysics. 

From thiB time seismologists had before them a new field for re- 
search, and stations to record world-disturbing earthquakes are now to 
be found in very many countries. The most complete organization 
of stations is that working in co-operation with a committee of the 
British Association. At each of the thirty-eight places named upon 
the accompanying map (p. 108) there is an instrument similar to that 
described in the Geographical Journal , March, 1890. Every half-year 
Buch registers as have been received from these stations are published 
as a pamphlet, and copies of the same are forwarded not only to those 
working with the British Association type of instrument, but to other 
seismologists who desire to have the same. In this way each observer is 
in a position to analyse the records to whioh he has contributed from his 
own standpoint ; and where they include observations relating to earth- 
quakes whioh originated in or near to his own oountry, he is frequently, 
in oonsequenoe of looal knowledge, enabled to make analyses much 
more completely than they would be made by persons at a distance. 
The 9 Association also issues an annual report on the observations. 
This, then, is the position of maoroseismio investigations as oarried 
out from Great Britain. We will next consider the results whioh arise 
from this work. 
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On Earth-waves, their Velocity of Propagation and the Bearing of this on the 
Physical Nature of the World . 

When a large earthquake takes plaoe, it seemB to propagate a series 
of waves all through the world and in all directions over its surface. 

The first movements to arrive at a distant station (see Fig. 2) are 
usually spoken of as preliminary tremors, and the group they constitute 
as the first phase. Their amplitudes are usually to be measured by 
fractions of a millimetre, and their periods, which are short, usually 
vary between 0*1 of a second up to 5 seconds, the longer period waveB 
being found at stations remote from an origin. Their velocity within 
1000 kilometres of an origin is from 2 to 2*2 kilometres per second, but 
beyond this distance the apparent average velocity along a chord is 
about U kilometres per second. They pass through a diameter of the 
Earth in about twenty-two minutes, which implies an average velocity 
of about 9*6 kilometres per second. They are regarded as being com- 
pressional in character. The approximately constant velocity with which 
they are propagated suggests a nuoleus that is approximately homo- 
geneous. 

The second phase of motion consists of waves larger in amplitude 
and longer in period than those in the lint phase. These have been 
legarded as distortional. 

Succeeding these, and forming the principal j>art of a seismogram, 
arc the largest waves. The average periods of these vary between fifteen 
and thirty seconds, but periods exceeding Bixty seconds have been 
observed. The nature of these waves is still suhjudice. Some observers 
are apparently convinced that they represent horizontal displacements, 
whilst others, which include myself, incline to the opinion that they 
have an undulatory character, but the tilting iB not so groat as, until 
quite recently, haB been generally supposed. 

Observations made at Kew, Shide, Bidston, and Edinburgh, where 
the foundations on whioh the instruments rest are respectively alluvium, 
chalk, sandstone, and voloanic rock, indicate that if the movements 
caused by the same series of earthquakes are regarded as horizontal 
displacements, then there are considerable differences in their ampli- 
tudes recorded at these stations, whilst if we regard these movements 
as tiltings, the records for at least three of these stations are in dose 
accordance. Assuming that this latter result moots with confirmation, 
it would appear that the large waves of earthquakes pass beneath a 
country like Great Britain with the character of an ocean swell, causing 
forced but equal undulations in the heterogeneous orust above. 

Observations whioh are conti ary to this view are as follows: — 

1 . Clinometers have hitherto failed to detect any tilting effeots. 

2. If it is assumed that the records of horizontal pendulums give 
angular values for tilting, and from the period of the waves causing 
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those tiltings and the velocity with which these waves are propagated 
we calculate their length, we have on the assumption of simple harmonic 
motion all the elements which are required to oaloulate the heights of 
these waves. Now these heights are frequently as muoh as 1 or 2 feet, 
and apparently represent accelerations ^ of gravity. The magnitude 
of these quantities is oertainly sufficient to create a suspicion that the 
angular values assigned to large waves have hitherto been exaggerated. 

3. The slight evidence of vertical displacements afforded by vertical 
spring seismographs. 

<1. Dr. F. Omori's observation that the amplitude of seismograms is 
not dependent upon the sensibilities of the seismographs to tilting 
suggests that the movements represented by large waves are horizontal 
rather than undulatory. 

5. The smallness and paucity of records obtained from bifilar 
pendulums. 

On the contrary, observations which support a surface undulation 
hypothesis are the following : — 

1. Surface undulations exist in epifooal districts, and these, by the 
movement of water in ponds and lakes, the movements of the bubbles 
of spirit levels, the apparent movement of stars in the fields of tele- 
Boopcs, and by other phenomena, have been detected in districts many 
hundreds of miles beyond the epifooal area. 

2. The approximately constant velooity of propagation assigned to 
large waves (see Fig. 1). This implies propagation in a homogeneous 
layer beneath the crust, the angular movements of which would be 
equal over considerable areas — a supposition which is supported by 
observations at three Tlritish stations. 

3. Observations made by the writer in Japan and in the Isle of 
Wight, whioh show that the magnitude of a seismogram is dependent 
upon its sensibility to tilting, a conclusion apparently contrary to that 
arrived at by Dr. Omori. 

4. The indications of a vertical component of motion, whioh have 
been recorded. These, however, have been very Blight. 

When discussing the characters of macroseismio motions it must not 
be overlooked that these oharaoters are simply those as shown in 
seismograms whioh, to a greater or smaller degree, have been influenced 
by the natural period of the recording instrument. If this instrument 
has a short period, the preliminary tremors may be represented as 
having a large amplitude, whilst the so-called large waves beoome 
small ; that is to say, so far as amplitude is concerned, we arrive at 
results the opposite to those described. The most oertain element 
respecting these movements is that relating to the speed at whioh they 
are propagated, but even this, in these early stages of investigation, is 
open to modification. 

Fig. 1, whioh shows the time taken for three types of wave-motion to 
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travel from an origin to stations at different distanoes measnredin decrees, 
enables aroual or other apparent average velocities to be oaloulated. 

Inasmuch as velocity through our earth depends directly on the 
square root of the coefficient of elasticity and inversely with the square 
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First phaso or preliminary tremors • Neoond phase x Large waves + 

root of its density, if we oan make some assumption as to the distribu- 
tion of density within our earth we are on the highway to make 
approximate determinations respecting its elastioity. Dr. 0 . G. Knott, 
of Edinburgh, haB already occupied himself with this line of investiga- 
tion (Scottish Geographical Magazine , January, 1899), and which, it is to 
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be hoped, now that better observational data are at hand, he will be 
induced to oontinne. As matters now stand, it appears that the 
effective rigidity of the world is nearly twioe that of steel. It has a 
heterogeneous crust, and a nuoleus more nearly homogeneous than 
is usually supposed. 

Origins of World-shaking Earthquakes . 

From Fig. 1 it will be observed that it is easy to measure the 
difference in time between the arrival of preliminary tremors and large 
waves at different distances from their origin. For example, preliminary 
tremors reach a place 80° from their origin in about 15 minutes, whilst 
large waves take about 50 minutes, the difference being 35 minuteB. 
IF, therefore, a seismogram shows such an interval, it means that it 
refers to an earthquake which originated somewhere about 80° distant. 
Having in this manner obtained the distances of an origin from several 
different stations, this origin may be easily located. 

Another method of locating origins is from the difference in 
time at which the large waves arrived at widely separated stations. 
By these and other forms of calculations the origins of the world- 
shaking earthquakes for 1899, 1900 and 1901 have been determined. 
On the accompanying map an attempt has been made to place these 
earthquakes in groups, each group being enclosed by a dotted line. 
These groups are marked alphabetioally and with numerals, the lattor 
indicating the number of large earthquakes which took place in the 
district to which it refers. The pink bands give the direction of 
prominent ridges on the face of the globe, whilst the areas coloured 
blue are the u deeps ” or depressions in the beds of various oceans ex- 
ceeding 3000 fathoms in depth. 

That there is a relationship between the distribution of the origins 
of large earthquakes and the pronounoed irregularities on the surface of 
the earth will be seen from the following notes : — 

A. Alaskan Region (number of earthquakes 25). — The average depth 
of the water in this bight is about 2000 fathoms, but in its northern 
part depths of 2200 fathoms have been found within sixty miles of the 
shore. On this shore Mount St. Elias rises to a height of 18,000 feet. An 
average slope from the land to the sea on a north-south line oan be found 
which exceeds 100 feet per mile. This is over a distance of 180 miles. 

On the faoe of this and neighbouring slopes during the last three 
years it is probable that molar displacements of great magnitude have 
taken place. On September 10, 1899, in the island of Kanak, opprsite 
Yakuta, a graveyard sank so that on the next day a boat was able to 
roW'Over the plaoe where it had been, and the tops of the submerged 
trees ooul^d be seen. Many of the eaithquakes from this region have 
yielded large seismograms at the Oape of Good Hope, whioh is anti- 
podean to Alaska. We have here a district partly belonging to the 
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Alutian rtfge, off the southern shores of which, within 80 miles of 
land, depths of 4600 fathoms have been noted, where orogenio processes 
are now marked, the extent of which will probably be gauged by future 
soundings. 

B. Cordilbrean Region (number of earthquakes 14). — This region 
forms the western side of the Mexioan plateau and the Cordilleras. 
Just south of the 20° parallel a depth of 2800 fathoms has been found 
within 40 miles of the shore, whilst depths exceeding 2000 fathoms 
have been found a little over 100 miles from the land, somewhat farther 
to the south. Although there are peaks in these regions rising to 
heights close upon 18,000 feet, the average height of the ranges does 
not. greatly exceed 6000. There are, therefore, in this region slopes of 
1 80 to 570 font per mile, and the instability of these is testified by the 
frequency of their yieldings. 

O Antillean Region (number of earthquakes 16). — Here we have at 
least two ridges to consider — that of Cuba, Haiti, and Puerto Rico 
running oast and west, and that of Grenada, St. Vincent, Martinique, 
Dominica, and other islands running north and south. The east-west 
ridge slopes steeply to the north into water which, north of Puerto Rioo, 
attains a depth of 4500 fathoms, and to the Bouth into water 2500 
fathoms in depth. These depths are respectively found at distances of 
60 and 40 miles off land, and indicate slopes of 400 and 375 feet 
per mile. With the north -Bouth ridge the slopes to the west over a 
short distance like 12 miles is 1000 feet per mile, whilst to the 
eastwards it is comparatively gentle. If these gradients be measured 
in lengths of 200 miles, the slopes are about 70 feet per mile. 

D. Andean District (number of earthquakes 1 2). — At many points on 
the west coast of South America, within 50 miles of the shore, depths 
of from 2000 to 4000 fathoms occur, which correspond to gradients of 
from 250 to 480 feet per mile. Within a distanoe of 150 miles from 
the shore the land rises to a height of 12,000 feet, so that the gradients 
from them to the bottom of the neighbouring ocean may be taken at 
120 to 180 feet per mile. 

E. Japan District (number of earthquakes 29). — To the east of 
Northern Japan and the KurileB, at a distance of about 180 miles off 
shore, depths of 4000 and even 4600 fathoms are found, indicating 
gradients of 130 to 150 feet per mile, and from observations made in 
Japan it is known that many of the large earthquakes originate on the 
face or at the bottom of these slopes. 

F. Javan District (number of earthquakes 41 ). — Off the south-west 
coast of Sumatra and the south ooast of Java, at distances of from 80 
to 100 miles, depths of from 2000 to 3000 fathoms ooour. The straits 
on the opposite shores of these islands are shallow, seldom exceeding 
30 fathoms. Eastwards, from Java as far as Ceram, soundings between 
1000 and 2000 fathoms are frequent. At one point 50 miles south of 
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the latter island there is a depth of -1000 fathoms. From this parti- 
cular “deep” on September 29, 1K99, a displacement took place the 
effects of which were partially visible by subsidences on the southern 
coast of Ceram. In this district the sub-ooeanio irregularities are as 
irregularly distributed as the islands between whioh they ooour. 

G. Mauritian District (number of earthquakes 17). — The origins for 
this group of earthquakes are not well defined. They are probably 
related to the depression lying between the ridges represented by the 
LaccadiveB and Maldives on the oast, and the SeyohelleB and Mascarine 
islands to the south-west. 

H. North-EusUm Atlantic (number of earthquakes 22). 

I. North-Western Atlantic (number of earthquakes 3). 

J. North Atlantic (number of earthquakes 3). 

The earthquakes originating in these districts have been few in 
number, comparatively small, and their origins are not well defined. 
Although a ridge is marked as extending up the Atlantic, it is com- 
paratively small, and even in the vicinity of the Azores it is difficult 
to find a gradiont over a distance of 180 miles whioh exoeeds 33 feet 
per mile. 

K. Alpine , Balkan , Caucasian , Himalayan Districts (number of earth- 
quakes 14). — Striotly speaking this region, which is the only one from 
whioh earthquakes originate on a land surface, might be divided into 
four or more sub-regions according to the direction of the strike of the 
ridges which each represent. 

The most pronounced foldings are in the eastern part of these 
districts, where, in distances of 100 miles, gradients of 120 feet per 
mile can be found ; and it is from these steep slopes that the larger 
earthquakes have originated. 

On the Magnitude of the Mass Displacements which accompany Large 
Earthquakes . 

When a world-shaking earthquake takes plaoe, and its origin is 
sub-oceanic, we occasionally get evidenoe that this has been accom- 
panied by the bodily displacement of very large masses of material. 
For example, sea-waves may be oreated whioh will oause an ooean like 
the Paoifio to pulsate for many hours. The dimension of the mass 
which was moved, and inasmuch as the displacement was beneath the 
surfaoe of the ooean, must have been moved suddenly, to create an 
effect of this description, is not known. The observations made by 
oable engineers, whioh have shown that in the vioinity of the origin of 
suoh earthquakes depths have been greatly increased, and this over a 
considerable area, enable us to make rough approximations respecting 
these dimensions. When the effect has extended to shore-lines, we are 
enabled to measure definite amounts of elevation or depression. 

With large earthquakes whioh have originated on land surfaoes, the 
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accompanying displacements are visible, and tbeir magnitudes are, to 
a certain extent, measurable. 

The following notes, the first ten of whioh are taken from vol. ii. of 
Lyell’s ‘Principles of Geology,* 12th edition, will assist us in realizing 
the magnitude of the mass displacements whioh ocour each time the 
world is shaken : — 

1092. Jamaica . The shore-line at Port Royal subsided 26 to 48 feet 
beneath the sea. 1000 acres sank . 

1755. Lisbon . The quay sank. 

1 762. 60 miles of Chittagong coast sank . 

17H3. Calabria . The relative shifts along lines of rents were from 0 to 10.J 
fret. The quay at Messina sank 14 inches below sea-level . 

1790. Caracas. Soil sank to form a lake 800 yards in diameter , and in 
places 100 feet in depth. 

1811-12. West of New Madrid. The “ sunk country” 70 to 80 miles in 
length by 30 miles in breadth , was formed. 

1819. Cutch. 2000 square miles of land were converted into an inland sen. 

At the same time land 50 miles long and 1 6 miles broad was raised 
about 10 feet. 

1822. Chili. Tlie shock extended 1200 miles. The coast was raised 3 to 
4 feet , whilst a mile inland thq rise was 5 to 6 feet. Possibly 
100,000 square miles were permanently elevated , and if this was 
lifted 3 feet it means that 57 cubic miles of material had been 
suddenly shifted. 

1835. Chili. An earthquake was felt along 1000 miles of coast, which was 
in places raised from 2 to 10 feet. 

1 855. New Zealand , 4600 square miles were raised 1 to 9 feet. 

1 868. Chili. Sea-waves reached Japan , where they rose and fell for five hours. 
1877. Chili. Waves like those of 1868 disturbed the Pacific Ocean. 

1891. Japan. River-beds were compressed about 2% of their width. A fault 

of 40 or more miles with a downthrow in places of 20 feet was formed. 

1892. Sumatra. The length of base lines were changed 5 feet, and angles 

were altered. 

1897. Assam. According to R. D. Oldham, 10,000 square miles of country 
were displaced, possibly 16 feet along a thrust-plane. A revisionary 
triangulation showed changes of 4 to 24 feet in the length of base 
lines, and in heights of 2 to 14 feet. 

1899, Sept. 10. Alaska. A graveyard on the island of Kanak sank beneath 
the sea. 

1899. Ceram . Subsidences along the southern coast. 

Earthquakes, aooompanied by submarine displacements, along lines 
10 and more miles in length and increased depths, suoh as have been 
recorded by oable engineers, also indioate molar displacements of great 
size. As examples of snob ohanges the following may be quoted (see 
Subooeanio Changes, Geographical Journal, Aug. and Sept. 1897): — 
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IKK 4, Oct. 1. Three Atlantic cables 10 miles apart broke at apparently tin 
same time at points opposite to each other . 

1803, Sept. 21. Two cables between Pernambuco and Cape Verde broke 
simultaneously in a depth of 1 675 fathoms . 

Between June , 1895, and March, 1896, carefully made soundings off the 
mouth of the river Esmeralda (IT. coast of South America) changed 
13 to upwards of 200 fathoms . 

1K06. After the Filiatra shock depths increased 200 fathoms. Mr. W. O. 

Forster, in the Trans. Seis. Soc., vol. ocv., gives many illustrations of 
such sub-oceanic subsidences. 

Tin cabh s connecting Java and Australia at places whert they are 7 miles 
apart have on several occasions been broken simultaneously. 

Large Earihquahs and G comorphology. 

If it can be admitted that world-shaking earthquakes involve molar 
displacements equal in magnitude to thoso referred to in the preceding 
list— which includes some which have been recorded as world-shaking — 
then, in the map showing the origins of these macroseismio efforts, we 
see the districts where hypogenic activities are producing geomorpho- 
logical changes by leaps and bounds 

The sites of these ohanges are for the most part sub-oceanic troughs. 
When they occur, the rule appears to be that a sea becomes deeper, 
whilst a coast- line relatively to sea-level may be raised or lowered. For 
nearly all the regions of the world where they take place we have geo- 
logical and not unfrequently historical evidenoe that the more recent 
bradyseismio movements have been those of elevation. This elevation, 
however, only refers to the rising of land above sea-level, while the 
mass displacements seem to be accompanied by sudden subsidences in 
troughs parallel to the ridges where rising has been observed. In 
short, at the time of a large earthquake, two phenomena are simul- 
taneously in progress. A sub-ooeanio trough may suddenly subside, whilst 
its bounding ridge may be suddenly increased in height, and the con- 
certina-like closing of the trough may account for the sea-waves. If 
thiB be true for accelerations in secular movement, it seems likely that 
it may be true for ohanges relatively to sea-level whioh are performed 
slowly. In 1811 the sunk oountry of the Mississippi was formed 
suddenly, but since that time it appears that the synclinal then initiated 
has been slowly increasing in its depth. 

Although there are movements of elevation and depression in 
progress in the crust of the earth, these should only be regarded as 
components of larger horizontal displacements whioh result in the 
accentuation in rook-foldings. 


Large Earthquakes and Volcanic Activity. 

Nearly all active voloanoes ocour along the ridges of rook-folds 
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which are in proximity to ooeanic waters. By the percolation of this 
water to the foundations of these folds, where it oomes in oontaot with 
a heated magma, extraordinary pressures are developed, the Budden 
relief of which results in a volcanic outburst. If we aooept a theory of 
this description it is easy to imagine a stage when volcanic strain due 
to an increasing internal pressure is in a critical condition, and therefore 
likely to bo destroyed by any movement in the rook-fold where it exists. 

A good illustration of this relationship between sudden movements in 
rock-folds and displays of voloanio activity is to be found in the history 
of the volcanic eruptions in the West Indies and the largo earthquakes 
which have occurred in West Indies or in adjaoent countries. 

The conditions to be considered are those of the Caribbean sea and its 
bounding ridges, the magnitudes of which have been referred to on p. 8. 
The slopos of these ridges, peT 20 geographical miles, are as follows : — 

Antillean ridgo westwards, 1 in 17; eastwards, 1 in 38. 

Jamaica— P. ltieo ridge... northwards, 1 in 10; southwards 1 in 20 

Corditlorian ridge ... westwards, 1 in 15 to 1 in 33; eastwards, 1 in 15 to 
1 in 38. 

South Ameriean ridge . . northwards, l in 30 to 1 in 150 

The average slopes (for 120 miles; in non-seismio regions vary 
between 1 in 90 and 1 in 243 (see ‘ Seismology,* p. 31), whilst those in 
seismic regions vary between l in 20 and 1 in 30. For the Himalayan - 
like boundaries of the Caribbean sea we therefore see that tho geoteotonic 
conditions are suoh that seismic disturbances might be expooted. 

From the recent geological history of the region we learn that the 
Antilles once connected North and South America, whilst the Isthmus 
of Panama was submerged, the present Caribbean sea being therefore a 
gulf of the Pacific. In Lower or Middle Miocene times, according to 
Dr. J. W. Gregory, Antiilia itself was submerged, and abyssal oozes 
were deposited, which are now elevated in the Barbadoes to a height of 
1095 feet above sea- level. In fact, the elevations and depressions of thiB 
region have been so great and performed with such rapidity that they 
have frequently been referred to by the opponents to the theory of the 
permanence of ocoanic basins and continental masses. The most recent 
movements in the Antilles, as indicated by raised sea-beaobes, eto., has 
been upward. 

The inference to be drawn from the geologioal history of this region 
is that the Antillean ridge is one of unusual instability, and it is likely 
that in oonsequence of this charaoteristio it is so responsive, as will be 
shown to be the oase, to adjustments in neighbouring folds. 

The volcanio eruptions which have been recorded in the West 
Indies are, aooording to Fuchs (‘ Vulcane und Erdbebcn *), eleveii in 
number, and took place in the following years— 1692, 1718, 1766, 1797, 
1802, 1812 (two), 1836, 1851, 1902 (two). 
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The seismio convulsions which apparently resulted in these reliefs 

of voloanio Btrain were as follows : — 

1602, June 7. Port Royal in Jamaica destroyed , and houses throicn down 
throughout the island . St. Kitt's erupted, 

1718, March 6 to 7. At St. Vincent's there was a vet y violent earthquake. 

Land rose from the sea, and then sank . Monte Garon (La 

Soufriere) erupted, 

1766, March 0. Violent shock in Antigua . March 17, violent shoek in 
Grenada . In Jamaica and Cuba stven shocks between June 11 
and August 1. From the middle of July to the 21s/ violent shocks 
at Ste Marti, South America. August 13, Martinique shaken. 
August 18, Guadeloupt shaken. At the end of the mouth tin city 
of St. Jago in Cuba was overturned. Oetobtr 6, the island of St. 
Eustache was shaken. For fourteen months up to the end of 1767 
Caracas was being shaken , at first almost hourly. October 21, 
Cumana was ruined. For two years the inhabitants of certain 
towns in New Grenada lived in the streets. An island in the 
Orinoco sank ; Trinidad and Martinique were shaken. Qualibou , 
in St. Lucia , erupted. 

1707. February 4. Destructive earthquake in Quito , and 40,000 persons 
lost their lives. A series of small shocks lasting eight months took 
place in the Lesser Antilles. These wen “ put an end to" by an 
t ruption in Guadeloupe on September 27. 

I H02, February 2. “ Severe shock ” in Antigua. In February and March 

shocks in the West Indian Islands. In Guadeloupe there were 
shocks, and in February an eruption. 

1812. On March 26 Caracas was destroyed, and 1 0,o00 people lost their 
lives. Shocks continued until April 6. Tin waters of Lake 
Maraeaybo lowered, ami Mount Silla is said to have subsided 360 
to : 100 feet. In St. Vincent more than 200 shocks were felt, and 
on April 24 La Soufriere erupted, and its ashes fell in Barbados. 

On November 11, 1811, a tremendous earth disturbance com- 
menced in the valley of the Mississipi, Ohio, and Kansas, resulting 
in the formation of the sunk country. The shocks continued almost 
hourly until the date of the destruction of Caracas. Guadeloupe 
also erupted in 1812. 

1835. On February 20th an earthquake was felt for 1000 miles along the 
coast of Chili . Towns were destroyed, and the coast was raised from 
l to 10 feet. A submarine volcano broke out off Bacalao head , and 
the volcanoes in the Andes were in an unusual state of activity. In 
November Concepcion was severely shaken , and on the same day the 
volcano Osorno, 400 miles distant, renewed its activity. Lyell 
points to these events as illustrating the vast extent of the subter- 
ranean areas over which a disturbing cause acts simultaneously. 

In 1831, on June 22 (or May 22, 23), different places in Central America 
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were shaken , and a volcano east of Omoa erupted. There watt alto 
an eruption in Guadeloupe . 

1851) April 2. Great earthquake tn Chili, followed by heavy rain San - 

tiago, Valparaiso , and other cities sujf< red. Eruption of Mount Pelei . 

1902, April 19. 8.25 p.m. ( local time), disastrous shock. Western Guati- 

mala and the richest city tn tht country , Quezaltenango , were com- 
pletely destroyed . About 1000 lives were lost. The intensity oj 
the vibrations was such that they spread ovtr the whole of the world , 
and it may b< tnfernd that this commenced an adjustment in Got - 
dilleiian fold . The iff* it of this adjustment apparently spread tv 

the Antillian fold , and about the date (certainly on Aprd 25) Mount 
Pelei showid a plume of vapour, and small earthquakes were felt 
m Martinique and St. Vincent. From this timi the symptoms oj 
volcanic and seismic activitiis became more and mort pronounced, 
until May 7 and 8, when they culminated with suhmanm disturb- 
ances and terrible explosions in Mai Unique and St. Vinci nt. 
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no 2— record of labiuquakl which led to ihe wfst Indian kudu ions 

AND RECORD OF EARTHQUAKE WHICH OCCURRED DURING 1 HE EBUniONS. 

From the fact that the vents in these two islands, which are 
separated from eooh other by a distance of 87 miles, practically com* 
menoed their various eruptions at about the same time, the inferenoe 
is that they are both affeoted by a general movement of the Antillean 
ridge. Something similar to this took place in 1888, when, by the 
eruption of Tarawara, New Zealand lost its Fink and White terraoes. 
Four or five days later White island in the Bay of Plenty bfeoame 
aotive, and two months later there was an eruption, 1200 miles to the 
north, in the Togan group, which islands, with the Kermadecs and 
New Zealand, forming, according to Dana, one of the feature-lines of 
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the earth's crust (see Am, Jour, of 8ci. f March, 1889, “On the Origin of 
Deep Troughs of the Ooeanio Depression,” by T. D. Dana). 

From the following table, whioh is ohiefly compiled from the 
writings of Kookstroh and Fuohs, it will be noticed that all the West 
Indian eruptions have been accompanied by unusual seismio disturb- 
ances either in the West Indies themselves or in neighbouring rook 
folds:— 


Datkm op Volcanic EitumoNb in Central America and the West Indies 


1552 

1609 

1785- ... 

1852- 

1526- ... 

1705- 

1 797 x — ... 

1853- 

1541 

1706 

1708— ... 

1854- • 

1565— 

1707 

1799— ... 

1855— 

1581 

1709— .. 

1802 X- . . 

1855— 

1582 — ... 

1710 

1803 

1856 - 

1 585-6 — • • . 

1717— .. 

1809- ... 

1857— 

1614 

171Hx 

1812x — ... 

1858— 

1628 

1723 

1821- - ... 

1860 

1648 

1726 

1828 

1865 

1651— ... 

1732— .. 

1329- ... 

1867 - 

1664 

1737— 

1833 

1868 

1668— ... 

1764 

1835— . 

1869— 

1670 

1766 x— .. 

I636x — ... 

1870 

1671 

1770 

1844 — 

1873 

1677— ... 

1772 

1847 — ... 

1880— 

1686 

1775 

1850 

1883 

1602 X — ... 

1775 

1851 x- ... 

1902 x - 


West Iudian eruptions Ore marked x. 
Unusual seismio disturbances are marked — . 


One inference to be drawn from the above notes is, that if dormant 
volcanoes in a Btate of volcanic strain may be brought into aotivity by 
a maBB-displaoement of the fold from whioh they rise, small earth- 
quakes, of which we will show that at least 30,000 occur yearly, do 
not give rise to such disturbances. Mount Fuji in Japan has now been 
dormant for the last 195 yearB, during which time it has been subjected 
possibly some 15,000 times to Buoh shiverings, and yet it is quiescent. 
There may be many hundreds of similar mountains in this world, 
whoso internal pressures are in all probability gradually increasing. 
Should a stage be reaohed when this is barely balanced by the restrain- 
ing influence of an external oover, it is easy to imagine that some 
macroseismio effort may destroy the equilibrium, and eruptions follow. 


Macroseisms and Magnetic s. 

With the objeot of learning whether any relationship existed 
between world-shaking earthquakes and unusual movements of mag- 
netic needles, in 1897 I sent a list of large earth-movementB whioh had 
known origins to 82 different magnetio observatories, asking that the 
same might be compared with their magnetograms. Detailed replies 
reoeived from 18 of these observatories are published in the British 
Association Reports for 1898 and 1899, to whioh general remarks about 



16 


SEISM0L0G1CA L OBSERVATIONS AND EARTH PHYSICS. 


observations at othor stations are added. The inferences to bo derived 
from these replies are as follows : — 

1. At Greenwich, Eew, Falmouth, Stonyhurst, Fola, Vienna, Copen- 
hagen, and Toronto, the magnetic needles are seldom, and then only 
very slightly, disturbed at the time of large earthquakes. For the 
Toronto instruments this statement, however, is only true for the time 
they were installed in Toronto. Since they were removed to Agincourt, 
which I believe is about 10 miles from Toronto, the same instruments 
have frequently been disturbed at the time of earth-movements. 

2. At Utrecht, Potsdam, Wilhelmshavon, Bombay, to some extent 
at Batavia, and now at Toronto, the magnetic needles so frequently 
respond to the unfelt waves of large earthquakes that their reoords have 
been of vahie to the seismologists. 

3. At Zikawei, Mauritius, Utrecht, Greenwich, and Japan, pertur- 
bations of considerable magnitude have been observed a short time 
before the occurrence of large earthquakes. 

One explanation which may be offered for this marked difference 
in the behaviour of magnetic needles at different stations iB to assume 
that there is a considerable difference in the meohanical movements 
experienced at different stations, dependent, perhaps, upon the differences 
of their foundation and the differences in distance from the origin of a 
given disturbance. When, however, we note the difference in behaviour 
of instruments at Toronto and Agincourt, or at Copenhagen and Wil- 
helmshaven, whioh are practically at the same distanoe from the origin 
of many large earthquakes, the latter explanation fails. Again, if we 
consider foundations, we find that perturbations oocur at Wilhelmshaven 
but not at Copenhagen, whioh are both situated on the plain of alluvial 
drift whioh stretches from Holland eastwards into Bussia. Another 
suggestion is that the periodic motion of needles at certain stations 
may synchronize with the period of the earth-waves. What we, 
however, find is that, although the unifilar periods at Potsdam and Kew 
are practically identical, at the former station perturbances are common, 
whilst at the latter they are praotically unknown. Also it must not 
be overlooked that, although the periods of “ unifilars ” at the stations 
considered usually vary between 5 and 14 seconds, whilst the “ bifilars ” 
vary between 6 and 18 seconds, almost all large earthquakes yield 
groups of waves whioh will ooinoide with any of these periods, and 
therefore if earth-waves oause magnetic needles at one station to rotate 
through arcs of from 1 to 7 minutes, showing on the photographic film 
displacements of 2 to 15 millimetres, similar perturbations might be 
expected to oocur at all other stations. 

The maximum tilting to whioh magnetometers are subjected when 
they indicate the above movements as a maximum, may be taken at 10 
seconds of arc. This means that a needle with a 1 2-inch suspension 
has its point of support moved about the one-hundredth of a millimetre, 
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and this with a period of from 10 to 20 seoonds. Whether this minute 
and exceedingly gentle disturbance is sufficient to set up the rotation s 
observed is a matter whioh might be answered by experiment. 

From the above remarks, it therefore appears premature to oonolude 
that the movements under consideration are due to meohanioal oauses. 
The next suggestion is that the cause is magnetic. Inasmuch as large 
waves are propagated over long distances with a constant velocity, and 
oause a heterogeneous crust over a considerable area to move uniformly, 
it may be assumed that suob waves are propagated in a uniform medium, 
which lies beneath the crust of the Earth. With suoh conditions, 
it is most likely that magnetic disturbances will be most marked 
at those stations which are nearest to the moving magnetic mass, 
the differences in distance between a given set of stations and this 
magma being the difference in thiokness of the intervening crust at 
these various stations. The reason fox qualifying this magma as 
magnetic rests on the fact that most vdlcanio materials whioh reach 
the surface of our Earth are magnetio in character, and the disturbing 
influence whioh certain volcanic eruptions have apparently had upon 
magnetio elements, has frequently been recognized (see * Seismology,’ 
p. 22.‘1, Int. Soi. Series). 

If such an explanation as this is true, then in the vioinity of the 
stations where earth- waves produce marked disturbances of magnetio 
needles we should expeot to And evidenoe of the existence of a hidden 
ohain or mass of unusually dense material. In other words, the value 
of g as observed at these stations should be greater than at those 
stations where magnetio needles are not disturbed — ceeteris paribus. 

With the object of determining whether it is worth while making a 
dose investigation of this suggestion, Dr. Charles Chree, F.B.S., very 
kindly furnished me with a list of observed and calculated values for 
g abstracted from the work of the Austrian Marine [Veroff. des Hyd. 
Amies der h.uJc. Kriegs Marine in Pola , No. 14, Pola, 1902). From them 
I make the following selections as referring to stations where there are 
magnetometers ; g is expressed in metres per second ; Helmert's formula 
y ss 9*780(1 +0*00531 Bin 3 <#>) is used for theoretical values, and Oppolzer's 
determination, g - 9*80876 at Vienna, for standard value: — 


Place. 

Latitude. 

1 Observed and 
reduced to aea 

Calculated 1 

■ 

g-y. 



level, etc., g. 

y* i 


Tola 

Melbourne, 1893 

O 1 M 

... 44 51 48 

i 9*80648 

9*80584 

+ 04 

37 49 54 

* 9*80013 

9*79954 , 

+ 59 

„ 1894 


9*80019 

„ 1 

+ 65 

Bombay 

... 1 18 53 48 

9*78055 

9*78545 

+ 110 

„ M 

1 18 55 23 

i 9*78063 

9*78540 

+ 117 

Batavia, 1893 

... 6 5 48 

1 9*78198 

9*78059 

+ 184 

h 1894 

... . 6 11 0 

9*78195 

9*78060 

+ 135 

No. I — January, 1808.] 
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For the two latter stations where magnetic needles are disturbed, it 
would appear that the value of g — y is about double that whioh it has 
for the two former stations where marked disturbances have not been 
observed. 

At several other magnetic stations like Greenwich, Eew, Zikawei, 
where magnetio needles are praotioally undisturbed at the time of largo 
earth-waves, the values for g — y are of the same order as those given 
for Pola and Melbourne. Add to this the fact that the pendulum has 
revealed the existence of a chain of dense material crossing India to the 
north of Bombay, and the suggestion that seismometrioal and gravi- 
tational investigations may possibly have a relationship is at least 
deserving some consideration. If an earthquake is preoeded by chemioal, 
physical, or mechanioal changes in suoh a magma, this might throw 
light upon the observations at Zikawei, Mauritius, Utrecht, Greenwich, 
and in Japan. A second inference is that if needles at Utreoht, Potsdam, 
Wilhelmsbaven, Bombay, and Batavia are disturbed by changes in a 
magnetic magma in their vicinity, Dr. J. E. Murray points out that at 
those stations magnetic intensity might be abnormal. This, however, 
is only true for the two latter stations. 

Large Earthquakes and Small Changes in Latitude . 

In the ‘British Association Report for 1900/ p. 107, there is a table 
which, for the years 1895 to 1898, shows the number of large earth- 
quakes which took place every successive 30 *5 days. Opposite to each 
of these entries the pole-displacements are recorded. Those which are 
measured from a figure given by Prof. Th. Albreoht, of Potsdam, repre- 
sent one of the results obtained by the International Association of 
Observatories now engaged in the determination of variations in lati- 
tude. The figure, somewhat extended by previous observations, is to be 
found in ( Die Veriinderlichkeit des Geographisohen Breiten,’ a paper 
by Dr. Albreoht, published by the International Geographical Congress 
held in Berlin in 1899. 

What the table shows is that when the pole-displacements have 
been relatively large, world-shaking earthquakes have been numerous, 
and vice versd . 

In the yearly totals this is marked. Thus — 

In 1895 there were 9 large earthquakes and a total displacement of 0"*53 
„ 1896 „ 18 „ „ „ 0"*91 

„ 1897 „ 44 or 47 „ „ „ 1'07 

„ 1898 „ 99 „ „ „ 0"79 

It is not supposed that the molar displacement these earthquakes 
represent were sufficient to cause the polar change, but, as pointed out 
by Prof. H. H. Turner, it seems possible that both may result from a 
common cause. Until further comparisons have been made, it is, how- 
ever, somewhat early to formulate hypotheses. 
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II. Microsrisms, or Small Earthquakes. 

The number of shock* recorded annually . 

Mallet, in his Report to the British Association, 1858, p. 51, says 
that between a.d. 100 1 and a.p. 1850 the average number of earth- 
quakes noted per year in the world was 7 7. Between a.d. 1551 and 
a.d. 1850 it was 17*3, whilst between a.d. 1701 and a.d. 1850 it waB 
35*0. The conclusion drawn from these and similar figures is not that 
seismic activity is increasing in the world, but that observation has 
become more general. From Fuchs’ ‘Statistik der Erdbeben’ we 
learn that between 1865 and 1884 the number of earthquakes reoorded 
in the Northern Hemisphere only was 8133, which represents an 
average per year of 428. If we turn to still more recent catalogues, 
os, for example, those brought togethor by F. de Mon teas us de Bailor©, 
we find the annual frequency for the world given as 3830. Although 
this number is large, its author regards it as being far below aotuality. 
For many countries in the world earthquake reoords are not kept, and 
in those where they are kept, with but few exceptions, the registers ure 
far from perfect. Then, again, all our catalogues refer to shooks which 
have been felt upon the land, whilst those whioh have had suboceanic 
origins and never reached the land necessarily remain uncounted. 

In order to form some idea of the average number of shocks which 
take plaoe annually, all that we can therefore do is to make estimates 
based on various hypotheses. 

1. As the result of an elaborate seismio survey yet in progress in 
Japan, we know that in this country, and chiefly along its seaboard, 
about 1000 shooks are recorded every year. We also know that the 
number of world-shaking earthquakes which originated on the flanks of 
the Japan fold in 1899, 1900, and 1901 was 29 (see map, p. 108). 

During that same period in the world there were at least 168 dis- 
turbances, approximating in magnitude to those originating in the 
Japan districts. Now, if the number of small shocks reoorded in a 
country is proportional to the number of larger shocks, then the total 
numbor of Bhooks whioh ooour annually would, for the districts con- 
sidered, be about 6000 for world-shaking earthquakes originating on 
land. We have, however, learned that the numbor of after-shocks 
reoorded at a given station depends upon the distance of that plaoe from 
the origin of the original disturbance. After the great earthquake of 
1891, the after- Bhooks recorded at distances of 17, 36, and 60 miles from 
its origin were, as pointed out by Dr. Omrt, 4500, 2000, and 140 to 350. 
Bearing in mind the foot that the majority of the Japanese reoords refer 
to disturbances originating many miles off its coast, it is reasonable to 
suppose that very many earthquakes ooour whioh fail to reaoh its shores. 
Were it possible to reoord these, it seemB certain that the frequency for 
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the Japan district, and consequently the frequenoy for the world, would 
be increased several fold. 

2. If it is assumed that the number of earthquakes which ooour in 
any larger section of the globe, like a continent, is proportional to its 
area, and if we know the average number reoorded in one of theBe 
sections, we have evidently the means of estimating the number of 
earthquakes which may be expected to ooour in other sections of the 
world. In the following table we have the average earthquake 
frequenoy for the continents as given by Ballore, the ratios of their 
areas, Europe being taken as the unit, and the expeoted numbers of 
earthquakes on the assumption that the yearly frequenoy for Europe is 
2000 — this latter continent being seleoted as the basis for oaloulation 
because its seismicity iB best known : — 



Observed sver 
age frequency. 1 

Ratio of 
areas. 

Expected 

frequency. 

Europe 

... 2027 

1 

2000 

Asia and Japan 

733 

« | 

10,000 

Africa 

... 60 

3 

6000 

North Amorioa 

... 561 

2 

4000 

South America 

164 

1 8 

8600 

Ooeania 

... 269 

1 1 

2000 

Total 

3823 

— 

27,600 


3. Inasmuch as the ratios of the areas of seismio activity to those 
of the aseismic districts may be very different, a oloser estimate may be 
obtained if seismic districts are taken by themselves. Ab a unit dis- 
trict we may take Greece, Turkey, Austria, Italy, Switzerland, South 
Germany, and South France. In this district, M. Ballore's figuros 
indicate that the annual frequency is 1900. On a globe 50 oentimetres 
in diameter, this area is equivalent to that oovered by a strip of paper 
16 X 2 oentimetres. With this laBt area as unity, the ratios of the 
seismic areas in other parts of the globe and the number of earthquakes 
which may annually occur in the same are as follows : 


Central Europe 

Asia and Japan 

South of Japan to Java, and Humatra\j 
to New Guinea J 1 

North of Japan and East to Alaska ... I 
North and South America 

Africa 

West Indies, New Zealand, and otherll 
parts of the world / 


| Ratio of areas. 

Frequency. 

1 1 

1900 

35 

6650 

2 5 

4750 

1 

1900 

4 

7600 

0 5 

950 

J 0? 

1900 

— 

25,650 
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Nearly all large earthquakes are followed by a long series of 11 after- 
shocks.” These, whioh are most frequent in the epifooal area, are 
regarded as sudden settlements and adjustments on the fault plane 
or planes oreated at the time of the primary disturbance. After the 
disturbance of October 28, 1891, whioh had its origin in Central Japan, 
and whioh may be regarded as a typical world-shaking earthquake, 
during the first twelve months 2956 shocks were noted. In the year 
following this number had deoreaBed to 391. If we assume that each 
of the 50 large earthquakes whioh annually disturb the world give 
rise to 500 shocks during the following year, whilst the 50 primary 
disturbances of the preceding year are represented by 50 after-shocks, 
then, without considering the after-shocks of still earlier years, the 
conclusion arrived at is that in any given year there are at least 
27,500 whioh could be recorded in epifooal districts. 

Although the above estimates result in large numbers, it seems 
likely that on the average evory year 30,000 earthquakes take place, each 
of whioh disturb 10 up to several hundreds of square miles of the Earth’s 
surfaoe, and would be sufficiently intense to be felt by many people. 

Relation of Microscieme to Earth Structure . 

As stated in the introduction to this paper, mioroseisms may for the 
most part be regarded as settlements along lines of fissures and amongst 
disjointed materials, the first formation of which was in all probability 
macroseismio in character. Some, no doubt, are initial stages in primary 
fissuring, but the majority, when traced to their birthplaoe, find an 
explanation in some slight shift on the line of an existing fault. For 
Great Britain Dr. Charles Davison has done most excellent work in 
tracing local earthquakes to this latter cause. The Comrie earthquake 
of July 12, 1895, like many whioh preoeded it, Davison shows came 
from the highland border fault, and as the disturbed area is chiefly on 
the north-west side of this fault, the probability is that it hades in this 
direction. In other instances he has shown that a fault has been 
extended in its length, whilst at other times the existence of a fault has 
only been inferred. Not only has this work extended our knowledge of 
the cause of certain earthquakes, but it has also increased our knowledge 
of the ohanges whioh are taking place in structural geology. Of these 
changes there are about thirty thousand per year. Individually they 
seldom produce any effeot visible on the surfaoe of the Earth, but each 
represents some small subterranean movement about the cumulative 
effeots of whioh we can only speculate, 

III. Utility of Seismograms. 

From Beismograms obtained in epifooal areas, measures of earth 
quake energy expressed in meohanioal units have been obtained. One 
result of this has been that engineers and builders in earthquake- 
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shaken countries now bnild to withstand known foroos. In Japan it 
has been repeatedly shown that bridges and buildings constructed 
according to European practices are unable to withstand the severe 
shakings which so frequently oocur in that oountry, and therefore, as 
opportunity presents itself, the old types of structure are being replaced 
by forms which experience has proved are not so readily disturbed. 
The importance of seismology is so far reoognized by the Japanese 
Government that at its University we find a professor and assistant 
professor of this subject, whose duties in part consist in giving to 
students of engineering and arohitooture a course of instruction boaring 
upon their future profession. 

The Government also support a bureau, controlling about one 
thousand stations, and in addition to this they grant an annual sub- 
sidy to a committee consisting largely of praotioal men, whose duty 
consists in making investigations which will lead to the mitigation 
of earthquake effects. Not only does this body investigate destruction 
which from time to time occurs in Japan, but should a disaster take 
plaoe in Manila, India, or some distant country, a commission is de- 
spatched to report upon that which fell and that which remained intact. 
By this means Japan has become a repository for almost all that is 
known about applied Boismology, which already has been tho means of 
saving life and property. Seismograms of unfolt earthquakes not only 
explain certain irregularities in magnetograms, hut they also throw 
light upon abnormal movements in the records from electrometers and 
barometers. Apparent ohanges in the rates of timekeepers have 
frequently been traced to earth* movements, the occurrence of which 
would not be suspected without the aid of seismograms. 

It haB often happened that oables have been destroyed by submarine 
earthquakes, and to know the cause of such interruptions is of great 
importance, especially to communities who have, by such occurrences, 
been suddenly isolated from the outer world. The breaking of oables 
has been regarded as an operation of war, with the result that military 
and naval preparations were made, expenses of various descriptions 
were incurred, and naturally there was much alarm, all of which would 
have been avoided by the inspection of a seismogram (see “ Sub-ooeanic 
Changes,” Geographical Journal , August and September, 1807). 

Seismograms, we have shown, enable us to locate submarine sites 
.where it would be rash to lay a oable. Lastly, they enable ul to 
confirm, oorreot, extend, and occasionally to disprove messages that oome 
by oable describing seismic catastrophes in distant countries. 

After the reading of the paper, the following discussion took plaoe 

Dr. Blanfobd : 1 have listened with very great pleasure to the address of 
Prof. Milne, and I am not competent, even were I disposed, to criticise his obser- 
vations. In this inquiry Prof. Milne is endeavouring to solve what has always 
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been a great problem for geologists — the origin of the movements that affect the 
crust of the Earth, and the effect of those movements upon the forms that are 
assumed by the surface of the Earth both on the land and under the sea. And, 
to a certain extent, there is no doubt that he and others who have studied the 
Bubject have succeeded. We who have spent a great part of our lives in the 
study of geology, are acquainted with numerous dislocations of the Earth’s crust ; 
they are of very frequent occurrence, and are known by a term— ‘faults — originally 
employed by miners. Now, L think one of the most important faots that have 
been demonstrated is that when these fractures in the rocks near the surface of 
the Earth are formed, they are attended by earthquakes. The original cause of 
the fractures is in need of further elucidation. Prof. Milne has explained that 
there are large and small earthquakes, and some of the largest earthquakes 
seem to have been accompanied by similar movements to the small seismic disturb- 
ances. There has been a general acceptance of the view that surface changes, such 
as elevation, depression, and dislocation, the formation of mountain ranges, and 
the disturbance of the rocks forming the Earth’s crust, are due to the shrinking 
of the Earth's interior, in consequence of loss of heat, and to the consequent 
pressure on the cruBt, which, having already cooled, cannot shrink with the 
interior. The loss of heat is in all probability one of the causes of the lateral 
pressure which results in disturbed and fractured strata, but it is very doubtful 
whether it is the whole explanation, some local cases of compression appearing too 
great to be explained by subterranean loss of heat alone. Changes in latitude to 
which Prof. Milne has called attention may be cumulative, and may in past times 
have been of considerable amount. Another curious and interesting question to 
which Prof. Milne briefly alluded is the offect of magnetism. I can only say, 
before sitting down, that I think we are all very deeply indebted to Prof. Milne for 
giving us a lucid account of a rather obscure subject. 

Prof. Perry : I have been called upon to speak, probably because I have had a 
sort of connection with Prof. Milne for a good many years ; he has harnessed me and 
many other people to the waggon ho is drawing ; in spite of my ignorance, he compels 
me to act as a member of the British Association Committee on Seismology. I have 
not recently thought much about the subject, but when hearing this fine address, 1 
have again been struck with the extraordinarily great velocities with which earth- 
quake motion is transmitted through the inner earth. It is difficult to understand, 
but these records show that the stuff inside the Earth is a great many timeB more rigid 
than the hardest steel. We do not know what the materials are; probably there is 
much iron ; probably muoh gold and platinum near the centre. It is exceedingly 
hot ; it is under such enormous pressures that our laboratory experience is of no 
use to us in speculating about the properties of the stuff. But we see that the 
stuff is very rigid. This agrees with what we know from Lord Kelvin. He has 
shown from tide phenomena that not merely for these quick motions of periods 
like one second, but for quite slow changes in distortional force, of periods like 
a day or a fortnight, the Earth is at least as rigid as if it were steel Here is a 
stubborn fact, not difficult to understand, if we think of how a liquid Earth must 
have cooled to its present solid state. But with this faot before us, it is very 
diffioult to understand why, when there are earthquakes and volcanic eruptions 
in one part of the Earth, they are soon followed by earthquakes and voloanic 
eruptions at other and distant places. There seems to be some communication 
between different parts of the Earth, such as there would be if the Earth were 
liquid inside, and we know that the Earth is not liquid inside. When lava flows 
from a voloano, we know that it was probably kept in a Bolid state by great 
pressure, and that its liquefaction is due to the relief of the pressure. Now, as 
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I listened to this paper, it came to me to think that, although the Earth is very 
rigid, like pitoh or sealing-wax when subjected to forces of such periods as Prof. 
Milne and Lord Kelvin deal with, it may not be at all rigid ; it may yield and 
flow and transmit forces like a fluid when the forces alter more gradually. At 
the bottom of a deep mine, even granite and other hard rocks flow under great 
pressures, and we know that the hardest stool can be made to flow, so there is 
nothing very extraordinary in our assumption that the stuff inside the Earth, 
under conditions of temperature and pressure such as we have no conception of, 
may also yield and act almost like a fluid when it has time enough. In the 
figure, if S is the surface of the sea, A the land's surface, the surface D 
shows where the rock is all at 200° Pahr., being about 2 miles deep generally, 
underneath the sea.- The surfaces G, D, E are at 400° Pahr., C00° Pahr., 
800° Pahr. As there is very much more surface area at A", the isothermals are 
there further apart ; as there iB less surface area at A', the isothermals are nearer. 



I take it that we have as main causes of change- (1) The Earth on the 
whole iB contracting underneath. Ab it contracts, the surface skin falls in, and as 
it resists contraction, it is in compression, and so there is a tendency to lift A", to 
depress A', and there is great tendency to fracture along the thin layers A'B'C'D'E'. 
This is the main cause of earthquakes at A'. (2) The great weight of the moun- 
tains, A", causes a tendency for lateral flow towards the sea-bottom, A', the sort 
of flow noticed in deep mineB; this is a constant tendency to produce fracture 
at A'. (3) When A" is further raised and A' sunk, there is a diminution of 
pressure at E" and an increase at E'. The percolation of water and generation 
of steam will tend to equalize the pressures at K" and E', consequently mere 
gravitation will act and tend to lower E". Percolation of water through miles 
of rock being a slow prooesB, the tendency of the hills to rise and afterwards sink 
will alter very gradually. 

Below a certain depth we can imagine the stuff, under enormous pressure and 
temperature, to be capable of transmitting pressure like a fluid if sufficient time 
is allowed. Hence an elevation or a depression of a region in mid-ocean, where the 
surface rock is more yielding than elsewhere, may cause diminution or increase of the 
existing pressure at places underneath A', A', more or less nearly simultaneously. 

Captain Oreak : I do not know that I can say very much on this question, 
but, at any rate, I may congratulate Prof. Milne on having given ub a very 
interesting paper. I think that both magneticians and those who study seismology 
will eventually have much in common, for I consider that, on the whole, Prof. Milne 
has established one point — that the disturbance of magnets he has noticed was 
not caused mechanically by the shaking of the Earth or by tilting ; he has fairly 
established that. We know perfectly well that iron and steel, when subjeot to 
stress or vibration, are liable to change of their magnetic condition, and we may 
also infer from thiB that magnetic rooks that have no motion of translation, when 
subject to stress are also subject to change of magnetism ; it is stress which oauses 
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the change in the magnetism of the Earth, and consequent disturbance of the 
magnetio needle. I have been to Shide, and have seen Prof. Milne’s apparatus 
there, and I was particularly struck with the delicacy of those instruments. He 
made fast a thread to the top of a lamp-post such as we have in the street, that 
lamp-post being embedded firmly in the chalk. The smallest pull on that thread 
was most beautifully marked upon his apparatus. You could tell the slightest 
motion. How, I do not think any of our magnetometers would be shaken in that 
way, so I am rather inclined to think he is right in saying it is not tilting, and I 
hark back upon the compression as being the cause of the needle disturbance. 
Then the lecturer spoke of the differences between different observatories. 1 think 
he is perfectly right in saying it is the density of the masB below some observa- 
tories which causes the magnetic ohange when it is subject to compression. In 
others there is no magnetic mass to compress. If we go to Edinburgh, I can 
imagine the volcanic rocks being exceedingly compressed during an earthquake. 
That is a direction in which we should make further inquiry, and I think Prof. 
Milne has been so far wise in calling this question of magnetism to his aid, and I 
hope he will continue to work with magnetioians. 

The President: I think the meeting has listened with very great interest 
to the splendid paper which has been communicated to us by Prof. Milne. In 
the name of the Council I muBt congratulate him, in the first place, on hiB 
apparently great success in establishing or getting established, in various parts 
of the world, the observatories which are so necessary for the advancement of 
his investigations. We should have been glad to have furthered his views, and 
I myself did make some efforts to assist him some years ago in that way. I see 
that we have three or four observatories in Horth America, and two in South 
America, whioh are registering the phenomena of earthquakes. I have no doubt, 
therefore, that Prof. Milne will be able to collect all the existing reoonls on the 
subject. Some years ago now, I remember making a list of earthquakes on the 
west coast of South America, going back three oenturies, and since that time I 
note that a muoh fuller and more elaborate list has been made of the same 
phenomena along the west coast I have no doubt similar reoords may exist in 
other parts of the world. It only remains for us now to accord a unanimous 
vote of thanks to Prof. Milne for his most valuable and interesting paper. 


NOTES ON THE COUNTRY BETWEEN LAKE NYASA AND 
VICTORIA NYANZA.* 

By OTTO L. BHBXNOBR, Assoc. M. Inst. C.E., F.XtG.8. 

The surveys on whioh the aooompanying route-map is based were 
oarried out between the years 1897 and 1901. No astronomioal ob- 
servations were made, the positions of Karonga and Aberoorn being 
taken from the observations of the Anglo-German boundary commis- 
sioners, and Kisumu from the Uganda railway survey. 

The work was done thror ghout for the Afrioan Trans-oontinental 
Telegraph Company, the author being their ohief surveyor. As far 
north as Ujiji preliminary surveys were made by plane-table, and these 
were subsequently corrected from the survey of the telegraph line. 

Map, p. 108. 


26 NOTES ON COUNTRY BETWEEN LAKE NYASA AND VICTORIA NYANZA. 


carried out with a 5-inch theodolite and chain. Between Ujiji and 
Kifuimu the map oannot be classed as other than a route-sketch, a 
prismatic compass, w^bch, and aneroid barometer being the only 
instruments used.* 

Much has already been written, both as to the physioal aspect and 
the native inhabitants of the country bo tween Usisia and Kituta at the 
south end of Lake Tanganyika. Particularly striking is the rooky and 
mountainous nature of the coast north and south of UsiBia, terminating 
in the former direction at the woll-known precipitous landmark, Mount 
Waller, whence, as a reference to the map will show, the mountain 
range trends inland, so that if we start from Karonga, along the 
Stevonson road, we meet with it again at Mount Viraule* Apart from 
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isolated ranges of hillB, the intervening land is very flat, and shows at 
different el ovations three and four different old ooast-lines, which prove 


* Mr Beringer plotted his plane-table survey, Usisia to Ujiji, on the sealc of 
1 : 250,000, and his prismatic-compass survey, Ujiji to Kisumu, near Port Florence, on 
the Hculo of 1 : 500,000. The prismatic-coiupaBB Burvoy was enlarged to the scale of 
the plane-table survey and laid down on a sinusoidal projection, fixing one end at 
Kisumu. i The plane-table survey was also laid down on the projection with one end 
fixed at Aljercorn ; the other met at Ujiji, and the point of meeting fell within somo 
3 minutes of longitude of the position observed by Mr. Fergusson and l>r. Kohlsohiltter. 
As this position (29° 40' 12") is about 20 minutes westward of tbo hitherto aooepted 
position, the coincidence is not only remarkable, but supports the accuracy of the very 
arduous piece of work BUcccBBfully accomplished by Mr. Beringer. 
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the lake to have at one time approached, or even actually washed, the 
base of this range, leaving the hills, such as those directly north of 
Deep bay, as islands. Whether the present conditions are owing to the 
upheaval of this part of the lake or its secular drying up must be left 
to the theories of others; certain, however, it is that the forces con- 
cerned reaoh their maximum of activity at long but well-defined 
intervals. The sharp and rocky pinnacles bordering the Nyika plateau 
as seen from Karoo ga are indeed magnifioent, many of the towering 
and needle-like points being quite inaccessible. 

The Tanganyika plateau travorsed by the Stevenson road reaches 
its highest points at Mambwe and at F wambo pass near Abercorn, th o 
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former being on the watershed between the Saisi river draining into 
Lake Itukwa, and the Chambezi draining via Lakes Bangweulu and 
Mweru into the Congo ; the latter on that between the Saisi and Tan- 
ganyika. Hills and mountains rising right and left of the Stevenson 
road make the scenery at places and at oertain times of the year 
vory beautiful. A peculiar sensation is felt by those unused to the 
climbing of plateau slopes in asoending from Karonga: what look like 
mountain peaks are, when passed, no longer visible, and this occurs 
from Btep to step, as it were, for some 40 miles, until the higher slopes 
of the plateau proper are surmounted, and the hills and mountains, 
quite to one’s satisfaction, are found to be genuine all round. The road 
has to a great extent been reconstructed, and waggons oan run freely 
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from Fort Hill to Tanganyika. The ohief stations in this part of the 
territory may be here enumerated. On Deep bay. Lake Nyasa, there 
is a station of the British Central Africa Administration, usually filled 
by one European only. The following ooour along the Tanganyika 
plateau road : Karonga , where is stationed a collector of the B.C.A. A., 
oontains several stores, an operating station of the Afrioan Trans- 
continental Telegraph Company, and a branch of the Livingstonia 
Mission, the headquarters of which are at Kondowe, behind Mount 
Waller. Fort Hill is a sub-collecting station of the B.C.A.A., with 
usually one European resident. Then, as we cross the Nyala stream 
into North-Eastern Rhodesia, we reaoh Nyala , a sub-collecting station ; 
but, owing to its seemingly unhealthy situation, no European resides 
there. Fife, where a small township has been laid out, is inhabited by 
several offioers of North-Eastern Rhodesia Administration, an operator 
of the A.T.T.C., and several storekeepers and traders. A few miles 
further on, and on the left of the road, is a station of the London 
Missionary Sooiety; and then shortly a very substantial station 
belonging to the Afrioan Lakes Trading Corporation, usually the 
quarters of three Europeans. Mambwc , formerly a mission station of 
French Catholics, was made into a sub-oolleoting station of the N.E.R.A., 
then sold, and has now no fixed resident, but is much used as a rest- 
ing-plaoe ; it is situated over 5000 feet above sea-level, and during the 
months of June, July, and August is very bleak. 

Kaunmbi , another station of the London Missionary Sooiety, is next 
met with. It oontains a ohuroh, school, shops, and houses for the three 
or four Europeans stationed there. Gardening and carpentry are taught, 
and the excellent results in both departments are very much appreciated 
by the residents at Aberoom and elsewhere ; nor should the hospitality 
and medical oare ungrudgingly given by its inmates to the numerous 
Europeans continually calling, be passed over without oommendation. 
Aberco m, another township, situated some 14 miles from the south end 
of Lake Tanganyika, oomes next. It is a large and important station, 
the quarters of a collector, assistant-collector, and other ofiioers of the 
N.E.R.A., and has a telegraph office of the A.T.T.C., besides stores and 
offioes of several trading companies. Near by is Lake Chiuta, a small 
and pioturesque sheet of water, the haunt of many duoks and geese and 
other wildfowl. Eight miles further on the road commences to 
desoend, and Kituta , on Lake Tanganyika, is reached, or, by branching 
to the left, the new station of Kasakalawe, also on the lake. Between 
Kituta and the lake proper a mile of low flat oountry intervenes, sandy 
and difficult to walk on in the dry season, and a quagmire in the wet. 
Kasakalawe, on the other hand, has the advantage of a dry and well- 
timbered shore, with deep water a few feet off it affording a satisfactory 
shelter, and is altogether a far superior plaoe to the older Kituta. At 
both these stations Europeans reside. 
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The Tanganyika plateau is well timbered, though the trees are not 
usually of large circumference. In plaoes, such as the ravines of some 
of the mountains and the surface of the Msuku uplands, areas of virgin 
forest exist, and generally along the banks of the larger streams trees of 
immense girth grow. A prominent exception is formed by the banks of 
the large and swampy Saisi river, where, on acoount of the flatness of the 
land and the ill-defined banks, the country is usually flooded, this pre- 
venting the growth of anything but reeds and grass. The population is 
peaceful, but close to the main roads it is practically nil . The usual 
food-stuffs, such as maize, millet, sweet potatoes, peas, beans, etc., are 
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grown. Game is fairly plontiful off the roads, and muoh slaughtered by 
the natives by means of pits. 

Leaving Kituta and following the lake round the south-east corner 
and north to the German station of Bismarokburg — formerly Kasanga — 
we find the country to be generally broken and mountainous, more 
especially after crossing the Anglo-German boundary at the Kalambo 
river, from whioh point it was found impossible to take the telegraph- 
line into Bismarokburg without climbing over 1000 feet to a step of the 
plateau, and then descending again very steeply. A few miles from the 
mouth of the Kalambo river very magnificent falls ooour, a large volume 
of water falling a sheer 600 feet or more over a rooky lip of horseshoe 
shape. It then winds in a silvery line through a gradually widening 
but impenetrable valley with progressively lower diifii until it reaches 
the lake. It is thus impossible to see the falls exoept from above, but 
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the somewhat steep and ragged climb to the upper plateau will always 
well repay the exertion, as plenty of water flows all the year round. 
No finer falls, not excluding those of the Kuo, have been seen by the 
present writer during tho ten years he has spent in Central Africa. 

Bismarckburg, which is shut in on ail sides by mountains, is tho 
southernmost station of the German East African Administration on 
Lake Tanganyika. A fine well-appointed homa or fort is now being 
built, and there are quarters for about five German officers and non- 
commissioned officers, besides a few traders and a number of Sudanese 
and other soldiers. As at Kituta, the heat is at times almost over- 
powering — at least, to those whose duty takes them away from the com- 
paratively cool verandahs. On the coast between Bismarckburg and 
Ujiji there are four stations — Kala, Eirando, Utinta, and TJjiji — all 
occupied by the Algerian “ White Fathers,” and possessing fine churches, 
schools, and other stone buildings. 

It was soon apparent that the telegraph would once again have to scale 
the mountains and reach the plateau, the coaBt-line north of Bismarck- 
burg being quite impossible. This plateau I found very beautiful, being 
high, well watered, and grass-covered to a large extent, with pretty 
hills covered with grass and trees rising on eaoh side; the country 
seemingly fertile, but somewhat sparsely inhabited. I travelled first 
along the oountry to the east of the telegraph-line, following a native 
path ; but, finding the F wisi and its tributaries very swampy, I decided to 
keep on somewhat rougher country to the west, more nearly on the water- 
shed between Tanganyika and the F wisi, which flows into Lake Bukwa. 
As it was imperative to again skirt the lake at Karema, I had reluctantly 
to leave this high ground when east of Eirando, and gradually descend 
again through fairly well-timbered oountry. The natives of this 
district are well clothed, being supplied by the Arabs with coloured 
cloths, white calico, and beads, in exchange for the rubber collected by 
them, mostly in the virgin forest which fills up tho ravines draining 
into Lake Tanganyika. There was hardly a village where two or more 
of these born traders were not found. As is the oase with nearly all the 
mountain-girt lakes of Central Afrioa, the tribes inhabiting the shores 
are different from those on the higher mountain slopes or plateaux, and 
were it not for the presence of officials at Bismarokburg and Ujiji they 
would be constantly raiding and counter-raiding as of old. As it is, 
they now carry on a more or less friendly barter of fish on the one 
hand for salt and iron on the other. North and east of Earema is a wide 
and comparatively fiat country, generally well-timbered, but swampy 
here and there in the rainy seasons and waterless in the dry. Mimosa- 
thorn trees abound, and giraffe are plentiful. On the lake and in the 
neighbourhood of Katunka’s the population is large. This Eatunka is 
a powerful chief, noted for the murders he has committed, and is a 
constant source of trouble to the German officials. 
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The rough nature of the oountry north of Eatunka, together with 
the configuration of the lake-shores and the Bwamps between Karema and 
Eatunka, again necessitated the continuance of the survey on the higher 
land, and only after a wide extent of oountry had been examined was 
it possible to get the better of the swamps, virgin forests, and a number 
oi extraordinarily deep ravines or oafions that had to be manoeuvred 
between Kapurola and Mulire. The natives, too, gave constant trouble, 
numbers not having seen, and few having before worked for, a white 
man. They preferred hunting the largo herds of elephants and other 
game roaming about, or collecting rubber, to the more monotonous and 
restricted work demanded by Europeans, and, being well armed, they 
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had no hesitation in saying so. They are well olothed in Arab olothes, 
own a few cattle and large herds of goats and sheep, while their villages 
are extremely well stookaded. They do not paint, but the women wear 
large ear and lip rings. Kapurola is a big and quarrelsome chief, and 
has likewise given considerable trouble to the TJjiji officials. When 
last seen by the author he was a refugee a few miles up the right 
bank of the Luajeri river, on a small rising ground surrounded by an 
almost impenetrable swamp of reeds. 

The Lugufu, Malagarasi, and Liuohi rivers all overflow their banks 
and are very swampy in the rainy season. The Malagarasi is probably 
the largest river flowing into the lake. All these rivers are full of 
crooodiles and hippopotamuses, whioh in the rainy season are found near 
their sources. 
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Between Maswa and Ujiji the population is large, and the country 
by the lake opens out, terminating at Ujiji in undulating ground. 
This, however, is much out up by sharp and comparatively deep 
ravines, the nature of whioh can only be judged by walking over the 
country away from the winding but well-engineered paths of the 
natives. All along this coast swamps at lake-level lap into the land 
-'just dry from July to November and December, and impassable the 
rest of the year. 

Leaving Ujiji in August, 1901, the expedition Grossed a minor but 
still swampy branoh of the Luiohi river, and after getting over some 
low but very broken oountry, the Luichi itself, at a place where it had 
a considerable fall, with well-defined banks and no overflow. Then a 
mountain with steep face was olimbed, and a lovely and cool plateau 
reached, densely populated, well watered, and supporting large herds 
of oattle. The natives were friendly, wore skins and oopper and wooden 
bracelets, of whioh, however, the latter only were seen by the author. 
Their huts were particularly well constructed, and not stockaded. A 
descent was made somewhat abruptly, and with muoh reluctance, to 
the valley of the Msukwe river, the oountry then alternating between 
grass-covered and well-wooded land, until the Malagarasi was reached 
on August 31. It seemed scarcely smaller than when crossed at its 
mouth. After crossing the river and following up its left bank for 
some distance, sometimes on dry and other times over muddy land, our 
route left it, and some undulating, well-timbered, but quite dry oountry 
was orossed. This brought us to the Mugana river, quite dry at the 
time ; and a few miles further on the Mtindi was orossed. This, in the 
wet season, is in itself 5 miles broad, and forms a huge swamp, extend- 
ing down to the Malagarasi and up-stream for some 50 or 60 miles or 
so from this crossing. The Mtindi was orossed at a favourable place 
on September 6, and even here, before the other side was reaohed, 
seven channels had to be crossed, the largest 300 yards in width, and 
with 4 feet G inches depth of water. In the rainy season, the entire 
country between the Mugana and the Mtindi river is under water — a 
width of 14 miles, with a maximum depth of 7 feet. The Mtindi never, 
dries up, and is only fordable at one or two plaoes for about three 
months in the year. This far from pleasant natural barrier divides the 
people of Uha on the right bank from the Wasumba and Wahinga 
tribes on the left. 

Between the Mtindi river and the south of Smith sound of the 
Victoria Nyanza, the oountry is, apart from the paths and native clear- 
ings, largely covered with an almost impenetrable thorn sorub. The 
trunks or limbs of the bushes are up to 8 inches in diameter, with thiok 
minor branches and shoots, the whole densely interwoven and oovered 
with very formidable thorns. In the dry season there is no surface or 
running water whatever, the natives all resorting to wells dug to a 



NOTES ON COUNTRY BETWEEN LAKE NYASA AND VICTORIA NYANZA 33 

depth of about 20 feet ; needless to say, that towards the end of the dry 
season the stuff contained in them is far from refreshing. The Kagoni 
river is seemingly dry for five or six months during the year. 

The villages are generally large and well kept, the natives peaceful 
and well clad. They trade largely in conjunction with the Tabora 
Arabs, for whom they travel great distances in search of ivory. Cattle 
are plentiful, and are all of the humped variety. The Swahili language 
ib understood by nearly all the elder men, headmen, and ohiefB. 
Between the Mtindi river and Smith sound, the author found most 
encouraging signs of civilization — more, indeed, than he had previously 
witnessed in Central Africa. The chiefs are designated “ Sultan i.” 



BAOBAB TREK NEAR SLEEP BAT 

Kapula village — formerly Ghiya— was visited by Speke and Grant 
in 1861, and by Stanley in 1876 Here hilly oountry oommenoes, the 
hills being well oovered with timber, the plains alternating between 
grass and the aforementioned thorn scrub! the former swampy in the 
rains. Between Ngombe and Mpina villages, the oountry, which is 
drained directly into Smith sound, is dotted over with low timber and 
grass-covered hills. It is nearly all very rooky, with boulders of gneiss, 
and is so fiat that praotioally all the plains up to the lower slopes of the 
hills are under water during, and for some time after, the rains. The 
ground orossed in September was hard baked, and so oraoked that, 
after a oareful mental calculation, the void made by these fisaureB was 
found to exoeed the area of the earth surfaoe. The heat, with the 
No. I. — January, 1903.] d 
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unpleasant and distorting vibrations of the atmosphere above these 
parched plains, together with the enforced blown' ss of our progress, 
rendered travel anything but a pleasure. Tt was impossible, except 
at long intervals, to satisfy the intense thirst of the oaravan, and then, 
with what ! Game, curiously, was plentiful, ostriches, Qazella Thomzoni , 
and topi being most in evidenoe. 

Further on the plains, undulating somewhat, became at parts 
densely populated, and immense herds of cattle were everywhere seen, 
all seemingly plump and in good condition, though apparently being 
fed only on the very dry grass then existing. At plaoeB, of oourse, e.g. 
at Stuhlmann sound and the other point of Smith sound, the route 
led close to water, and then green vegetation oould be found all the 
year round. The natives were now found fib wear little or no calioo or 
cloth, but were more or less clothed in skins. Stony kopjes are freely 
dotted about this land, and huts and lean-to’s are built on them. The 
Simiyu, a large river with flowing water, was crossed 15 miles from 
Nassa, a station of the Church Missionary Society. The station had 
then a cleriod and a lay missionary, the former being away at the 
German station of Mwanza at the time of my visit. The buildings had 
seen better days, and little missionary influence seems to have made 
itself felt among the natives. 

After a muoh-appreoiated rest of two days, a further start was made 
along the shores of Speke gulf. The country scon became less flat, 
lisiug perceptibly away from the lake, and beooming covered with bush 
and timber. It was thinly populated except close to the lake, and 
seemingly dry and waterless inland. Crossing the river Balagete, in 
which a considerable body of water was flowing, the oaravan traversed 
a flat, and in the rainy season swampy, country, now intersected by 
cracks, and then crossed the Luwana, a nearly dry but broad and deep 
river-bed at the foot of a mountain range. The numbers and variety of 
game seen in this plain were almost incredible — buffalo, gnu, bartebeeste, 
water-buck, topi, mswala, Qazella Qranti and Thomoni , and immense 
herds of zebra predominating. Climbing the escarpment, we reaohed 
KitereBia village, and then proceeded over grassy and undulating plateau 
lands, well watered and thickly populated. A desoent was made from 
Madutu village, and another very large but better-drained plain was 
reached, containing miles upon miles of grass land teeming with game, 
and, best of all, without cracks. Somewhere about the middle of the 
plain an island of thick thorn Borub was seen, and from it, to every 
one’s surpiise, a number of natives — afterwards found to be refugee 
Sotik people — issued, carrying long swords and formidable-looking 
Masai spears. They were nude, painted with plain and ooloured day, 
the men averaging over 6 feet high. They advanoed towards the 
oaravan, all the members of whioh, except the writer, were unarmed. 
This, our unwarlike appearance, and the evident surprise expressed, 
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together with a large quantity of meat we had with hr, saved the day, 
as not a single word could be understood between the two parties, all 
subsequent communication being oarried on by signs, a very humorouB 
speotacle. Even such words as fire, water, river, oomrnon over a large 
area of Africa, were in every oase used by the writer’s cosmopolitan 
oaravan without any sign of recognition on the part of our new acquaint- 
ances. Their hair was made up into two or three pigtails slightly 
erect, greased, and thiokly coloured with brilliant vermilion, making a 
distinctly fantastio coiffure. 

After olimbing up the face of another very steep esoarpment, the 
village of Mutaga was reaohed, and it beoame evident that the 
natives now saw a white man for the first time. Continuing along 
the well-watered and timbered plateau, broken by outcrops of gneiss, 
on which we found a fairly large population, we made another desoent, 
and crossed a well-timbered valley drained by the large river Mala. 
This river was found to divide two by no means friendly tribes, for 
whilst encamped at Mama’s village on the right bonk we saw a small 
foraging party return from a stealthy visit to some villages on the 
other side, carrying Bpears, bows, and poisoned arrows, and having 
amongst their number some badly wounded men, one with an arrow 
through his chest. About here the topi — an antelope probably nearly 
akin to the hartebeeste — and marabout stocks were everywhere visible. 

Another stiff olimb up the face of the esoarpment brought us to a 
large grass-covered undulating plateau, with a gradual slope towards 
the west, as usual well watered, and fairly thiokly populated by the 
Walianjoka tribe, who possessed immense herds of cattle. Beyond 
Utende village, a well-timbered but uninhabited country was met 
with, and, apart from a party of professional elephant-hunters, no 
natives or villages were met with until the large Mori river was crossed. 
In this solitude large herds of elephants made their home, roaming 
about the country both on the level ground and on the steep slopes 
of the higher portions of the esoarpment to the east. After orossing 
the Mori river we mounted gradually to the higher slopes of the 
plateau, whioh were again undulating, grassy, and especially well 
watered. The natives, a different tribe from those beyond the Mori, were 
found to be quite nude, both male and female, the former elaborately 
painted. Their villages were all enclosed by mud walls about 18 
inob.es thick and some 6 feet in height, the huts primitive, and 
built largely of solid mud. The Boil about here is of a brilliant red. 
Immense herds of cattle, goats, and sheep thrive well. The size of 
these savages, and the brilliant and variously ooloured patterns painted 
on their faoes, together with an easy and withal graoeful bearing, make 
an imposing impression, while their countless numbers make them a 
formidable tribe. During this time great difficulty was found in keeping 
on friendly terms with the natives and at the same time feeding the 
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oarriors ; language on both sides was quite unintelligible, and, to com- 
plicate matters, oalioo, ooloured doth, and beads were in suoh plenty 
as to be quite at a discount among them. 

A gradual descent to Kavirondo bay, with a dense population on all 
sides, brought us to the Kavirondo tribe proper, very similar to those 
of the mud walls, their dress being quite the same, while they owned 
large herds of cattle as before. It very soon became evident that a 
white man was now no longer a stranger, though not until the swampy 
and papyrus-grown shores of Kavirondo bay had been well rounded and 
Kisumu nearly reaohed was there any outward appearanos to indicate 
that the great Uganda railway was already laid to within some 40 
miles of the Lake, or even that white men were only a few miles in front. 

Kisumu, the terminuB of the Uganda railway, was reached on 
October 28, 1901. 


THE EASTERN BORDERLANDS OF KIKUYU.* 

By Captain B. DICKSON, R.A. 

Between Nairobi, the oapital of the Ukamba Provinoe of British East 
Africa, and the Meranga district south of Mount Kenya, the country 
consists, for the most part, of a fairly level triangular plateau, enolosed 
between the Kikuyu cultivated lands on the north-west, the Kamahua 
and Boinzero ranges on the eaBt, and Doinyo Sabuk on the south, though 
in the last direction a part of the same plateau extends to the Lukenya 
and Mwar hills. The surface slopes from west to east and is drained 
by numerous streams flowing in deep beds to the Athi or Tana. Both 
the Athi itself and the Thika, a tributary of the Tana, make their exit 
between Doinyo Sabuk and the Boinzero range, both becoming broken 
by rapids and flowing in deep rifts as they enter the more hilly country 
to the east. At the north end of the plateau the streams pass either 
through gorges in the Kamahua range or to the north of this. All 
these rivers take their rise in the Kikua (Kikuyu) hills, from which 
innumerable streams flow down in deep narrow gorges, and on uniting 
in the plain at first form papyrus-covered marshes, but are subsequently 
confined in regular channels, eventually dropping by waterfalls or rapids 
into valleys or canons 100 feet deep and varying in breadth from 200 to 
800 yards. The actual river-banks are covered with large trees, but 
the valley-sides are rough and rooky, covered with mimosa trees, long 
grass and bush, which extend for a little distance over the plain above. 
Duriog the rains the streams rise to a great height, in the oase of the 
Athi 30 feet in plaoes, so that any attempt to make bridges, exoept for 
foot traffic, would be a costly undertaking. 


Map, p. 108. 
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The surface of the plateau is flat, grassy, and treeless, mostly in- 
undated during the rains, with a blaok-ootton soil which oraoks badly 
in the dry season, and, in plaoes, quantities of small stones. Large 
numbers of game frequent these plains. The watershed between 
the Athi and Thika is almost imperceptible, but on reaching the 
latter, the country ohanges in oharaoter, the vegetation beooming quite 
tropical. North of the Thika the plain, whioh slopes a little to the 
north, is rougher than further south, and in the direction of Eenya, 
patches of long grass and stumpy trees give the country the appear- 
ance of a deserted orohard. 

The Kikua hills run out towards the plain in a series of narrow 
ipurs, with a direction from north-west to south-east, separated by 
gorges 100 to 150 feet deep. Wherever the surface is flat swamps are 
found, probably owing to the enormous rainfall, but they could be 
easily drained. Where not cultivated, they* are covered with a thick 
growth of Sodom-apple and long grass, and are sparsely timbered, 
except along their margin, where a thin fringe of forest divides them 
from the plain. This, probably, onoe extended over the hills, but haB 
been destroyed by the annual grass burnings. At one time all the hills 
were cultivated, but since the famine a few years ago, the Wakikua 
have moved to the west, leaving the eastern side of the highlands 
uninhabited, although there are still some few potato patches, and 
bananas still grow by the watercourses. The soil, whioh has been 
formed from the voloanio rooks of whioh the hills are composed, only 
needs cultivating to grow almost anything, while all the main streams 
are perennial. The olimate is raw and oold at night, with heavy 
dew on the hills, but generally hot by day. Travelling is difficult, 
except by the traoks following the spurs, whioh the Wakikua ubo in 
visiting the plains. There is, however, a fairly good road from Nairobi 
to the Meruka country, and though the river gorges are an obstaole, 
the streams are all fordable. Fuel and wood of any sort are very 
soaroe. There is no four-footed game, but quantities of guinea-fowl 
and partridges. The natives, though seemingly friendly, are apt to be 
treacherous. They never appear to oultivate much more than they 
require for their own wants, and they have consequently very little 
spare food to barter. The women work in the fields, but the men dear 
the ground, out wood, and build houses, the boys tending the stook, 
which consists of cattle, goats, and sheep. The women wear leather 
aprons, and adorn themselves with iron or brass wire bracelets and 
garters, as well as with beads and earrings ; but the men wear prac- 
tically no dothes, except sometimes a loose blanket. They oarry a spear, 
sword, and knobkerxy, and (near Meruka and Mbirri) bows and poisoned 
•nows. 

Owing to the hostility of the natives of Meruka, it was impossible to 
traverse this district thoroughly, but it appears that the passage from 
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tlie cultivated hills to tho plains is here more gradual, there being no 
dividing line of forest. 

The long range of hills which forms a wall between the Athi 
plains and the lower Tana valley is dry, rooky, and bush-oovered, with 
the exception of the north-west slopes of Kamahua, whioh are covered 
with bean-fields and villages. They are thickly wooded on the east, 
but grassy on the west except along the water-ooursej. There is very 
little water in the dry season, and what little there is runs down on 
the north-east side into the Tana. There are, however, some large 
flats below the south-west slopes of Boinzero, whioh, by the aid of a few 
dams for irrigation, oould be made into fine farm land. The hills are 
oovered with quartz, but no sign of metals was seen. 

North of the Tithara the plain gives place to small hills and valleys, 
with cultivation and villages interspersed with bush, whioh continue 
till we reach Mbirri. This country is not so well drained as further 
south, most of the valleys containing wide and deep swamps, whioh 
appear never to dry up, as they are fed by numerous springs in the hills 
round Kinankop. The oountry is very fertile, and with a little labour 
would grow almost anything, but there is praotioally no wood, only an 
occasional big tree, though higher up towards Kinankop large beltB of 
forest are said to occur. In places the hills are rocky, and form pre- 
cipitous gorges overhung with trees and creepers. The principal river 
is the Maragua, whioh runs due east from Kinankop. It forms a series 
of rapids, and on orossing the Mbirri road runs through a canon 200 
feet deep, but this Boon opens out into a flat valley oovered with culti- 
vation and villages, the river being here fringed with large trees. 
There are a few deep fords at long intervals. 

North of the fort at Mbirri is a long range of hills running from 
west to east, with the three prominent peaks, Katuri, Kanjuyu, and 
Kanbicho. It is bounded on the south by the Marathwa and on the 
north by the Tana, these two rivers uniting at the foot of Kanbicho. 
The hills are rough and rooky, Btrewn with quartz boulders and oovered 
with bush, and as there iB no water on them it is unlikely that they 
could bo of much use for agriculture. They are uninhabited. 

North of the Tana we find the Meranga oountry, a large district 
extending up to Mount Kenya— or, as the natives oall it, Miru — whioh 
lies Borne 60 miles away to the north-north-east. The oountry, whioh 
near the Tana is level, afterwards rising gradually in a series of small 
hills, is very rioh and fertile, and is oovered with villages, beans and 
bananas being the chief produots. Famine and drought are un- 
known. The Tana is said not to overflow here in the rains, although 
the oountry for some 2 or 3 miles is level with its banks. Towards 
the west, and up the slopes, cultivation gives place to scrub and 
Sodom-apple. Manga, the ohief of Meranga, lives in a large village 
about a mile north of the Tana, and is a very friendly old man. His 
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village, onoe a great slave-trading centre, is still a great centre for the 
native caravans which go into northern Meranga and the Wanderobo 
country for ivory. There are good roads, used by the natives when 
driving their oattle from one grazing-ground to another. 

To the south-east of Meranga, a wide grassy plain, relieved here and 
there by bush-oovered hills, extends to the Tana. It is marshy in the 
rains, but was absolutely dry when I crossed it. The Bupiangasa, which 
traverses the oentre of the plain, is a largish river. The lower ground 
iB mostly blaok-cotton soil, which gives place on higher levels to red soil. 
There is thick bush for about a mile on each side of the Tana, with 
large tropical trees on the river-banks. South of the Tana the oountry 
rfk>pes up to the Ithanga hills, most of the watercourses being dry in the 
dry season, but torrents during the rains. Game is here plentiful. To 
the south, on each side of the Thika, there is very dense thorn bush, 
the natives never coming here for fear of the numerous rhinoceros. At 
the northward turn of the Thika there are some very curious needle- 
like hills, each formed of a solid mass of rook. The water-parting 
between the Tana and Athi is ill-defined, but further east the ground 
slopes gradually upwards from the Tana to the group of hills com- 
mencing with Kangondi, whence again a long sloping plateau falls 
south-east to Kitui, beyond which a more sudden slope occurs. This 
plateau is broken by several watercourses (some dry), all leading to the 
Tiva, itself for the most part a dry river-bed whioh is at last lost in the 
sands some 100 miles down. In the dry season, all these streams merely 
form pools of stagnant water, whioh are nearly always salt and undrink- 
able. There are very few fresh springs in the oountry. The surface 
covering varies between bush, grass, and, finally, forest, till the river 
marked “ Y ” in the map is reaohed. On the south-east side of this 
Btream (which has a dry bed with salt pools at intervals, lying in a 
deep, wide valley) cultivation commences and continues in patches up 
among the hills to the north-east, near the huts and villages of the 
Wakamba. Wood is soaroe, and the soil is mostly red and sandy, with 
muoh quartz and mica. 


THE VOYAGE OF THE “GAUSS ” FROK CAPE TOWN 
TO KERGUELEN. 

The seoond number of the joint publication of the Geographical and 
Ooeanographioal Institutes at Berlin is devoted to the reports sent home 
from Kerguelen by the German Antarotid Expedition. These show an 
excellent record of solid work on the voyage of the Qattw from Gape 
Town to Kerguelen, and they oontain some interesting particulars of 
the voyage and the vessel. 

The stay at Cape Town was somewhat longer than was anticipated, 
as the ship was leaking considerably, and a good deal of caulking had 
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to be done. The ventilating arrangements had to be supplemented, and 
large additional purchases of crockery, glass, and laboratory apparatus 
had to be made to supply the loss by breakage, so that it was Decem- 
ber 7 before the ship was ready to leave. 

It is pleasant to read Prof, von Drygalski's hearty appreciation 
of the courtesy and kindnesB shown to the expedition when at Gape 
Town^ not only by their compatriots, but by the colonial and military 
authorities and the scientific societies. Various ohanges were made in 
the crew before sailing, and some at least of the new recruits were not 
of German nationality. 

Bad weather was frequent on the twenty-four days’ voyage to 
Kerguelen, but it was found possible to take thirteen soundings, the 
particulars of whioh it is worth while to reproduce, translating the 
metric depths and Centigrade temperatures to our familiar unitB. 


Lat. 

S. 

Long. 

K. 

Depth In 
faihoma 

Bottom 

temp. 

Fahr. 

Salinity 
per mllle. 

37° 41' 

20° 47' 

2570 

84° 2 

34-65 

30° 42' 

24° 49' 

1676 1 

l 36°-0 

84-69 

40° 0' 

27° 13' 

1706 

36 o, 0 

3467 

42° 30* 

38° 45 # 

2780 

86° 9? 

34 51 

43° 4* 

36° 22' 

1980 

84° ’4 

34*56 

44° 18* 

41° 48' 

1842 

85° 8 

— 

44° 41’ 

43° 54' 

995 

80°-3 

34-51 

46° 18' 

48° 51' 

1020 1 

35°*8 

34 58 

46° 48’ 

50° 81' 

1277 1 

35°4 

34-56 

46° 40* 

51° 23' 

149 

— 

:t8-84 

47° 12' 

58° 8* 

2674 

32°-4 

84*45 

47° 46* 

61° 23' 

2512 

82°*6 



47° 51’ 

66° 32' 

210 

35°4 

33 91 


Dopubll. 


Traoei of globigerina. 

Globigerina ooze. Much clay 
»» » 

»» *» 

Globigerina ooze and voloanio sand. 
Voloanio mud. 

( oarse pieces of voloanio rook. 
Globigerina ooze and voloanio material. 

•i «• »» it 

Hird ground. 


These depths, though not great, are considerable, and they are 
important as occurring in places where almost no soundings had been 
made previously. 

As the Crozet islands lay right in the route of the Gauss, it was 
resolved to attempt a landing on one of the group, a, feat that has been 
rarely attempted, and still mere rarely accomplished. On Christmas 
Day, 1901, the landing was made on Possession island, in one of the ten 
little bays whioh indent that part of the ooast whioh stretches from 
south-west to north-east. Of the landing Prof, von Drygalski says— 
“Outside the bay we were caught by a whirlwind rushing out 
from the valley leading down to the bay, and lashing the water into 
foam ; then we oame into quiet water, between far-reaohing fronds of 
tangle ( D'UrMlia ), and landed easily and safely on a low basalt rook, 
amongst slumbering sea-elephants, marshalled troops of donkey pen- 
guins, white Ohiooas fluttering round devoid of fear, cormorants and 
storm-fowls skimming swiftly over our heads— in short, we stepped 
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into an idyll of wild creatures, whioh said oleavly enough that no human 
foot had ever before trod this solitary strand, whose inhabitants re- 
sented the intrusion, if at all, only by helpless movements. The sea- 
elephants raised their heads, and roared when one almost trod on them, 
the penguins marohed forward a short distanoe supported by their tails, 
and the Chionre ran a few steps only to settle on the nearest stone." 

Time was short, and the soientifio staff of the Gauss lost none in 
sentiment. Specimens of everything the island afforded, animate or in- 
animate, were speedily gathered, and very interesting collections they 
proved to be when examined at leisure by the various specialists. The 
island was of voloanio formation, alternate layers of tuff and basalt; 
Jut the gentler slopes and level places were thiokly olothed with vegeta- 
tion, especially mosses, whioh in parts formed morassea difficult to cross. 
The visit only lasted a few hours, and the voyage was resumed, 
Kerguelen being reached on the last day of the year. 

The Gauss was again leaking, the sound of the water washing about 
under the plates of the engine-room floor having sometimes been quite 
distressing ; but there was no real danger at any time, and the leaking 
was stopped while the vessel lay at the island. Instead of meeting the 
steamer from Sydney, and the Kerguelen Land parLy at Three Island 
harbour in Boyal sound, the Gauss only found a German flag fluttering 
over a message whioh stated that the station was established in Obser- 
vatory bay, on the site of that ocoupied by the British transit-of- Venus 
party. Hither the ship went, and found the Kerguelen party very 
imperfeotly installed and the Australian steamer gone, leaving the ooal 
and stores on the beaoh. Hard work was the lot of all on board in 
loading up the Gauss for her southward voyage, and finishing the 
house and observatory for the party who stayed behind to carry on 
simultaneous magnetic and meteorological observations. In addition 
to Herr Ensensperger and Dr. Luyken, the magnetioian and meteoro- 
logist, with a sailor who accompanied them, the biologist of the Gauss, 
Dr. Worth, stayed at Kerguelen with a seoond sailor, making up the 
number of the land party. 

The Gauss had on board altogether over 400 tons of ooal, 158 
tons of it Welsh, 209 tons New Zealand, and 40 tons of anthraoite 
for the stores and for the land station, whioh it was hoped to establish 
in the Antarctic region. The provisions on board would supply 
full rations until August, 1904, while the vegetables would last 
much longer ; so that, taking into aooount the fresh seal and penguin 
meat sure to be met with, there is no fear of want for three years at 
least. All the equipment and the ship herself were absolutely satis- 
factory. The sledge-dogs taken on board at Kerguelen were in the best 
condition, and greatly (pleased the leader of the expedition. With the 
ighest hopes and the greatest confidence in themselves and their plans, 
the expedition left Kerguelen on January 8i, 1902, straight for the 
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unknown. The plan included a possible landing on Heard island, and 
then a straight run for the position of Wilkes* Termination Land, 
whence the edge of the ice was to be followed westward, and the first 
opportunity taken to get south. The place of the wintering station 
Dr. v. Drygalski promises to tell when he comes baok. It is interesting 
to note that the Gauss is the first ship to attempt to follow the alleged 
track of Morrell, whose vague narrative showed that he claimed to have 
passed from near Enderby Land far southwards, emerging in Weddell 
sea. The Kerguelen station is to remain in activity until March 1, 
1903, from which date the members will be ready to embark at short 
notioe when sent for from Australia. 

The dispatches which made up this most interesting report were 
brought from Kerguelen on April 2 by the German steamer Essen , 
whioh called specially on a voyage from the Cape to Australia. 

The greatest credit is due to the authorities in Berlin for so promptly 
publishing these full reports, illustrated by photographs and maps, for 
it is surely a record in soientifio publication that reports written in 
Kerguelen in April should be published in Berlin in August. 


YOLA. 

By Oaptain 7. H. BUXTON 

The accompanying sketch showB the country situated on the upper 
Benue, now designated as the province of Yola. This part of Northern 
Nigeria fell under our sphere of influence by the Anglo-German Agree- 
ment of 1893, and was effectively occupied in September of last year. 
The routes were roughly sketched during the dry season of 1901-1902 
Barth was the first to enter this country, in 1851, coming from 
Kukawa, the then capital of Bornu ; he was only allowed to remain a 
week, being forced to return by Mohammed Lowel, a half-brother of the 
present Emir. Sinoe then many travellers have given descriptions of 
their travels through Adamawa, notably Dr. Fassarge. All, however, 
were compelled to follow the main trade roads, and never penetrated 
into these mountain fastnesses where the pagan aborigines still hold 
their own against the Mohammedan Fulani raiders. The ethnology of 
these various peoples — Mumuyes, Battas, Berea, etc. — untouohed by 
outside influences, would be of the greatest interest, and would well 
lepay study on the part of competent observers. The physical features 
of the country may be briefly described as consisting of the basin of the 
Benue, with hills running in more or less parallel ranges to the oourse 
of the river. These ranges inorease in height as they reoede from the 
river until, in the south, they reaoh the dignity of mountains and form 
the watershed of the Benue and Atlantio streams. These hills, granite 
in composition, are mostly barren and devoid of verdure ; for though 
their summits and slopes are often inhabited by wild pagan tribes, their 
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cultivation is mostly done in the small seoluded valleys that abound in 
these mountain masses. The flat-topped hill, so characteristic of Africa, 
and especially of the valley of the Niger, is hardly seen, though Bingle 
sugar-loaf cones are often met with to the north of the river in the 
neighbourhood of Song. 

The alluvial valleys of the Benue and its large tributary, the Faro, 
consist of rich low-lying lands, oovered with a tall rank grass, and 
subjeot to yearly inundations of great extent in the rainy season. 
The general level of the country is low, the town of Yola, 750 miles 
up-river, being only 656 feet above sea-level according to Flegel’s 
observations. In general appearanoe the oountry may be said to 
consist of sorubby veldt, and to much resemble parts of Rhodesia. 
The rainy season sets in at the beginning of April, and continues 
to the end of October, the rivers reaching their highest level about 
September 1. Though the Benue is then of great depth, navigation is 
much obstructed by sand-bars, so that only steamers drawing 8 feet of 
water oan reach Yola, and then only during a short period of the rainy 
season. The smallest stem-wheelers can get up to Yola during five 
months in the year ; but owing to the rooks in the river, the reaches 
above the town oan only be navigated for a still shorter period. The 
Faro is also available for stem-wheelers, but to a distanoe not ascer- 
tained ; its current is much more rapid than that of the main river, and 
is probably as great as 5 miles an hour. At the end of the rainy season 
the country becomes much parched, none of the streams being peren- 
nial except the Benue, and even that river is fordable in many places, 
and canoe-navigation as far as Lau is only carried on with difficulty. 
Water, however, can generally be procured in the bed of the dry water- 
courses by scooping small holes in the sand. 

Yola was the capital of the Fulani state of Adamawa, and formed 
part of the Sokoto empire. Founded about seventy years ago by 
Mallem Madebo, after he had consolidated his power, the town is as 
badly situated from every point of view as it is possible to conceive. 
In the rains the town is almost completely surrounded by impassable 
swamps and large flooded areas ; in the dry season water is soaroe and 
of the worst description. Exoept at high water, canoes oannot approach 
neater than 5 miles from the town, and it iB most in conv eni ently 
situated for the land trade. Yola oovers a large area, and consists of 
round mud huts with well-thatohed conical roofs, standing in compounds 
surrounded by mat enclosures. These compounds are often of large 
extent, inside of whioh guinea com is grown. Looking down from the 
surrounding heights, the site of the town is marked by an oval of 
foliage, no buildings being seen. Only the Emir and a few of the big 
men have superior dwellings* -mud houses built in the Arab style, and 
the compounds surrounded by high mud walls. The city is divided 
into two distinct portions, the larger to the west inhabited by the ruling 
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Fulanis and their numerous slaves, the smaller by the Hausa traders 
and other settlers. The town area is not surrounded by walls or any 
other means of defence ; a gateway even does not exist. The Fulanis, no 
doubt, relied on the open surrounding oountry, where their cavalry eould 
manoeuvre, for their means of defenoe. Next to Yola the two most im- 
portant towns in the province are Song and Malabu, eaoh ruled by a 
vassal of the Emir of Yola. Soattered over the oountry are colonies of 
Beri-Beris, immigrants from Bornu during the time of Babah's wars, 
and of Hausas. In the hands of the latter lies the trade of the oountry ; 
irrigation is carried on by them to a small extent at Meyene, Beti, 
and Daesin, wheat and onions being the principal artioles grown. The 
tonography of the district is of too varied a character to be tonohed on 
in the spaoe at disposal ; suffice it to say that sinoe the Fulah conquest 
a century ago, slave-raiding has denuded many fertile districts of their 
indigenous inhabitants, but now there is every reason to hope that the 
advent of settled government may engender that feeling of security 
which alone can restore the former prosperity of this fertile land. 


THE CHILE-ARGENTINE ARBITRATION. 

Whilst all the oivilized world has been oooupied in watohing the 
progress of events in South Africa, very little interest has been shown 
in politioal developments in South America. And yet it may be doubted 
whether, from the purely financial point of view, the attainment of a 
peaceful issue to the reoent boundary dispute between Chile and Argen- 
tina is not quite as important to England .as the assnranoe of peaoe in 
South Africa. The amount of British money expended over the war 
cannot differ largely from the amount of oapital invested in South 
American securities generally ; in either case, that amount totals up to 
something over two hundred million sterling. But the two hundred 
million which the tax-payer has contributed towards the South Afrioan 
war expenses has so largely returned to the tax-payees oountry (if not 
to his pookets), that it is very doubtful whether one-tenth of that sum 
has really benefited foreign countries. Contractors and ship-owners 
have grown rioh upon it, and in the great majority of oases these con- 
tractors and ship-owning firms are British. Cape Town and Durban, 
aided by the wealth whioh has been poured into them lately, should 
expand from the status of seoond-olass provincial towns into centres of 
oivilized development more nearly approaching to that whioh has 
already been attained by Buenos Aires in South America; and their 
rise, together with the general advance of all the ohief oentres of 
administration in South Africa, will surely reflect again on British 
prosperity, and prove an indirect, if not a direot, gain to British 
finanoe. In the long run, the cost of the war in South Africa will very 
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possibly prove to be a good investment of capital. But what would be 
the result of a war in South America? Most of the British oapital 
already invested would probably be safe, although some of it would 
oertainly be imperilled ; but South Amerioan investments generally 
would sink indefinitely in value; there would be oollapses on the 
Stock Exchange, and undoubtedly the interest of the vast sums sunk 
in South Amerioan railways and other publio works would be wanting 
so long as the war lasted, if not for ever. In short, a war between 
Chile and Argentina, which would have all the bitterness of a oivil war, 
and would be fought on the lines of a European oampaign out to the 
end by two oountries possessing numerous and well-equipped armies 
backed by powerful fleets, whose strength in armour and armament has 
been carefully balanoed for years, would not only spell ruin and disaster 
to both the countries concerned (no matter whioh of them had the best 
of it), but would prove a most costly complication for England. King 
Edward’s award, therefore, whioh doses a dangerous episode of inter- 
national dispute of more than half a century's duration ; whioh establishes 
a happy prospect of peace, and points to a period of internal develop- 
ment which will vastly strengthen the financial position of both countries, 
is an immense gain to this oountry, and is of none the less value because 
it haB cost the oountry nothing at all. The expenses oonneoted with 
arbitration are equally shared by the two republics oonoerned. 

The map illustrates the nature of the award. It shows a dividing- 
line between the two olaims whioh assigns the more northern districts 
of the disputed area to Argentina, and the southern districts to Chile. 
It would appear from the map that ( 'hile has gained something in area, 
but in a mountainous region suoh as the Southern Andes, where by far 
the greater part of the oountry consists of unprofitable mountain slopes, 
the aotual extent of the award on either Bide has no significance. The 
Welsh colony of “ 16 Ootubre," together with the contiguous valleyB 
of Nuevo and Oholila, whioh now definitely become Argentine territory, 
are valleys of great promise for pastoral and agricultural purposes, and 
will undoubtedly prove a most valuable addition to those magnificent 
fields of pasture land whioh already make Argentina the finest meat- 
produoing country in the world. In amongst the rugged hills, olothed 
with beeoh forest from the snow-line to the fiats, there is many another 
comparatively narrow band of grass oountry whioh, in the hands of a 
capable colonist, will develop a rich pasturage, just as the pampas- 
grass covered flats of the provinces have turned into broad acres of 
almost inoonceivably rich herbage in response to the demands of the 
cattle turned on to them. It yet remains to be seen what will not grow 
in those Southern Andine valleys under the influence of the warm sun 
and soft mists of the Paoifio. It is a great mistake to suppose that the 
Southern Andes will not repay the costs of arbitration many hutdred- 
fold. Chile gains a large area of forest country, and a good many 
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square miles of wool-producing upland. Southern Patagonia is already 
making an impression on the wool market, and there is nothing now to 
hinder its growth. The want of title to the land has been the great 
difficulty with sheep farmers hitherto, as they have been afraid to sink 
capital on their holdings so long as their tenure was insecure. There 
is at least one town in this southern provinoe of Chile of whioh the 
world will hear more in future. Punta Arenas is already the port of 
call of nearly all steamers rounding the South Amerioan continent, and 
is, in municipal enterprise, well ahead of most South African ports. 
Punta Arenas, with a wool -developing Chilean provinoe behind it, will 
tacome an important item in the world’s commercial geography. 

The following are the recommendations of the Arbitration Tribunal, 
recommendations followed by King Edward VII. in giving his de- 
cision : — 

There are four distinct subjects upon which we are called upon to make 
recommendations, viz. — 

1. The region of the San Francisco pass in lat. 26° 50' 8., approximately. 

2. The Lake Lascar basin, in lat. 40° 10* S., approximately. 

3. The region extending from the Perez Rosales pass, in lat 41° S., approxi- 
mately, to the vicinity of Lake Viedma. 

4. The region of Last Hope inlet to the 52nd parallel of south latitude. 

Our recommendations upon these four subjects are as follows: * — 

The San Francisco Pass. — The initial point of the boundary shall be tho pillar 
already erected on the San Franoisco pass. From that pillar the boundary shall 
follow the water-parting which conducts it to the highest peak of the mountain 
mass, called Tres Cruoes, in lat. 27° 0 # 45" S., long. 68° 49' 6" W. 

Lake Lacar . — From the point of bifurcation of the two lines claimed as 
boundaries respectively by Chile and Argentina, in lat. 40° 2' 0" 8., long 
71° 40* 36" W., the boundary shall follow the local water-parting southwards 
by Cerro Perihueico to its southern termination in the valley of the river Huahnm. 
From that point it shall cross the river in long. 71° 40' 36" W., and thence- 
forward shall follow the water-parting, leaving all the basin of the Hnahum above 
that point, itcluding Lake Lacar, to Argentina, and all below it to Chile, until it 
joins the boundary which has already been determined between the two republics. 

Perez Roaales Poaa to Lake Viedma . — The southern termination of the boundary 
already agreed upon between the two republics north of Lake Nahuel Huapi is 
the Perez Rosales pass connecting Lago de Todos los Santos with Laguna Fria. 
Here a pillar has been erected. From this pillar the boundary shall oontinue to 
follow the water-parting southward to the highest peak of Mount Tronador. 
Thence it shall continue to fullow the water-parting whioh separates the basins 
of tbe rivers Blanco and Leones (or Leon) on the Pacific side from the upper basin 
of the Manso and its tributary lakes above a point in long. 71° 62' W., where 
the general direction of the river course changes from north-west to south-west. 
Crossing the river at that point, it shall oontinue to follow the water-parting 
dividing the basins of the Manso above the bend, and of the Puelo above Lago 
Inferior, from the basins of the lower courses of those rivers, until it touohes a 
point midway betwe n Lakes Puelo and Inferior, where it shall oross the river 

* All co-ordinate values expressed in terms of latitude and longitude are approxi- 
mate only, and refer to the maps attached to this report. Altitudes quoted in the 
text are in metres. Where the boundary follows a river, the •• thalweg ” determines 
the line. 
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Puelo. Thence it shall ascend to, and follow, the water-parting of the high snow- 
covored mountain mass dividing the basins of the Puelo above Lago Inferior, and 
of the Fetaleufu above a point in long. 71° 48' W. from the lower basins of the 
same rivers. Croising the Fetaleufu river at this point, it shall follow the lofty 
water-parting separating the upper basins of the Fetaleufu and of the Palena 
(or Carrenleufu or Coroovado) above a point in long. 71° 47' W., from the lower 
basins of the same rivers. This water-parting belongs to the Cordillera, in which 
are situated Oerro Oonioo and Cerro Serrucho, and crosses the Cordon de las Tohas. 
Crossing the Palena at this point, opposite the junction of the river Encuentro, 
it shall then follow the Encuentro along the course of its western branoh to its 
source on the western slopes of Cerro Virgen. Ascending to that peak, it shall 
then follow the local water-parting southwards to the northern shore of Lago 
General Pas at a point where the lake narrows in long. 71° 41' 30" W. The 
boundary shall then cross the lake by the shortest line, and from the point where 
} touches the southern shore it shall follow the local water-parting southwards, 
which conducts it to the summit of the high mountain mass indicated by Cerro 
Botella Coste (1890 metres), and from that peak shall descend to the Rio Pioo by the 
shortest local water-parting. Crossing that river at tho foot of the water-parting, 
in long. 71° 49' W., it shall ascend again in a direction approximately south, and 
continue to follow the high mountain water-parting separating the upper basin 
of the ltio Pico above the crossing from tho lower basin of the same river, and 
from the entire basin of the Rio FriaB, until it effects a junction with the conti- 
nental water-parting about the position of Loma Baguales, in lat. 44° 22' S., long. 
71° 21' W. From this point it Bhall continue to follow the water-parting dividing 
the basins of the Frias and Aisen rivers from that of the Senguerr until it reaches 
a point in lat. 45° 44' S. v long. 7 1° 50' W., called Cerro de la Galera in the map, 
which marks the head of an allluent flowing south-eastwards into the main stream 
of the river Simpson or southern branoh of the Aisen. It shall descend this 
affluent to its junction with the main stream, and from this junction shall follow 
the main stream upwards to its souice under the mountain called Cerro Rojo 
(1790 metres) in the map. Prom the peak Cerro Rojo it shall pass by the local 
water-parting to the highest summit of the Cerro Ap Twan (2310 metres). From 
Cerro Ap Ywan it Bhall follow the local water-parting determined by the promontory 
which juts southwards into Lago BuenoB Aires in long. 71° 46' W. From the 
southern extremity of this headland the boundary shall pass in a straight line to 
the mouth of the largest ohannel of the river Jeinemen’, and thenceforward fallow 
that river to a point in long. 71° 59' \V., which marks the foot of the water- 
parting between its two affluents, the Zaballos and the Quisooo. From this point 
it shall follow this water-parting to the summit of the high Cordon Nevada, and 
shall continue along the water-parting of that elevated cordon southwards, and 
thenoe follow the water-parting between the basins of the Tamango (or Chaoabuco) 
and of the Gio, and ascend to the summit of a mountain known looally as Cerro 
Prinoipio, in the Cordon Quebrado. From this peak it shall follow the water- 
parting which conducts it to the southern extremity of the headland jutting 
southward into Lago Pueyrredon (or Cochrane), in long. 72° 1' W. From this 
headland it Bhall cross the lake, passing direct to a point on the summit of the 
bill, in lat. 47° 20' S., long. 72° 4' W., commanding the southern shore of the lake. 
Mmm this summit it shall follow the lofty snow-oovered water-parting, whioh 
conducts it to the highest peak of Mount San Lorenao (or Coohrane, 3360 metres). 
From Mount San Lorenao it shall pass southward along the elevated water- 
parting dividing the basin of the river Salto on the west from that of the river 
San Lorenzo on the east, to the highest peak of the Cerro Tree Hermanos. From 
this peak it shall follow the water-parting between the basin of the upper Mayer 
on the east, above the point where that river changes its course from north-west 
No. I. — Januak\ , 1903.] k 
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to south-west, in lat. 48° 12' S., and the basins of the Coligue or Bravo river and 
of the Lower Mayer, below the point already specified, on the weBt, striking the 
north-eastern arm of Lago San Martin at the mouth of the Mayor river. From 
this point it shall follow the medium line of the lake southwards as far as a point 
opposite the spur which terminates on the southern shore of the lake in long. 
72® 47' W., whence the boundary shall be drawn to the foot of this spur, and 
ascend the local water-parting to Mount Fitzroy, and thence to the continental 
water-parting to the north-west of Lago Viedma. Here the boundary is already 
determined between the two republics. 

Region of Last Hope Inlet .— From the point of divergence of the two boun- 
daries claimed by Chile and Argentina respectively in lat. 50° 50' S., the boundary 
shall follow the high crests of the Sierra Baguales to the southern spur which 
leads it to the sources of the Zanja Honda stream. Thenco it shall follow that 
stream until it reaches existing settlements. From this point it shall be carried 
southwards, having regard, aB far as possible, to existing claims, crossing the river 
Vizcachas and ascending to the northern peak of Mount Oazador (948 metres). It 
shall then follow the creBt-line of tho Cerro Oazador southwards, and the southern 
spur which touches the Guillermo stream in long. 72° 17' 30" W. Crossing this 
stream, it shall ascend the spur which conducts it to the point marked 650 metres 
on the map. This point is on the Continental water-parting, whioh the boundary 
shall follow to its junction with the 52nd parallel of south latitude. 


GEOGRAPHICAL DISTRIBUTION OF PLANT-GROUPS IN 
IRELAND.* 

By R. LLOYD PRAEGER. 

For the purpose of expressing the horizontal range of flowering plants in Great 
Britain, II. C. Watson t haB employed eight 11 Types of Distribution,” which he 
has named and defined as follows : — 

1. British type— species widely spread through S.M.N. Britain. 

2. English type — species chiefly seen in 8. or S.M. Britain. 

3. Scottish type — species chiefly seen in N. or N.M. Britain. 

Intermediate type — species chiefly seen in Mid-Britain. 

4. Highland type — species chiefly seen about the mountains. 

5. Germanic type — species chiefly seen in East England. 

(>. Atlantic type — species chiefly seen in West England. 

Local species, restricted to single or few provinces. 

Watson is careful to state that in the use of the names for these types he does 
not make any suggestion regarding the centre of dispersal or route of migration of 
the plant-groups which they represent ; he uses them simply to express foots of 
present distribution in Great Britain; Ireland does not come within the scope 
of his inquiries. I propose, in the first place, to review the distribution in Ireland 
of Watson's types, and from that to pass on to the consideration of natural Types 
of Distribution in Ireland as revealed by a study of the flora of that country. 

The most convenient way of expressing the facts to be dealt with is by means 
of a series of statistical maps, constructed according to a uniform plan, in five 
depths of shading. The units of area employed are the forty oounty-divisions of 


* Abstract of papero recently read before the Royal Irish Aoademy and the British 
Association (Belfast Meeting). The illustrations aro taken (by permission of the 
Council) from the Proceedings of the R.I. Aoademy, vol. xxiv., section B, No. 1, where 
a full discussion of tho subject will bo found. 

t CyheU Britannina, i. 43 (1847), iv. 409 (1859); and Compendium of the Cyhele 
Britannica , 23 (1808-70). 
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*» Irish Topographical Botany,” and the standard used as a list of the Irish flora 
and ita distribution, is taken from the same work, poBted up to date. For the 
construction of the maps, the distribution in the forty divisions of the component 
species of each group has been tabulated. From the totals thus obtained for the 
county-divisions, giving the number of plants of the type present in each, the 
lowest and highest figures are taken, and the intervening space divided into five 
equal portions. The forty totals are grouped according to these five portions, and 
the map shaded accordingly in the order : — 

(1) white, (2)5 (3) §=!§=, (5) black. 

1 . British Type: “ Species widely spread through S.M.N. Britain.” — To this 
type belongs the mass of our common plants. From the definition of the type we 
should expect to find plants of this group largely represented and widely spread in 
Ireland, and this expectation is verified. 

Of the distribution of the 377 typical British type plants in Ireland, I have 
made a somewhat minute analysis, to discover if the varying conditions of soil and 
climate produce any increase or diminution in their numbers in north or south, 
east or west. There is no indication of the kind. 

2. English Type : “ Species chiefly seen in S. or S.M, Britain.”— These are the 
southern plants of Great Britain, having their headquarters in the south of 
England. They are largely lowland species favouring light Boils. 

Of plants of pure English type, 135 are inoluded, according to our standard 
list, in the Irish flora. But of these, no less than 44, or 33 per cent., are reckoned 
in Ireland as possibly, probably, or certainly introduced. Here, in fact, we have 
come upon the home of the largo section of our vegetation which owes its presence 
in the country to the operations of mail— the weeds of cultivation, and light-soil 
plants. Leaving these out of account, the distribution in Ireland of “ English ” 
plants works out as in Fig. 1 . 

This map shows clearly how the 
English type plants reach their maxi- 
mum along the east coast in Dublin, 

Wicklow, and Wexford, as wo should 
expect them to do from considerations of 
position, soil, and climate. Their great 
abundance in Clare is a remarkable point, 
to which we shall presently return. For 
the rest, excepting their frequency in 
Antrim, they deorease from S.E. to 
N.W. 

3. Scottish Type : “ Species chiefly 
seen in N. or N.M. Britain.”— This type 
is the opposite of the last. With head- 
quarters well up in Sootland, the species 
range southward in diminishing numbers. 

They are the northern plants of Britain. 

This is a purely native group ; not one 
of them is under any suspicion of in- 
troduction. Most of them are plants of 
thoroughly wild ground— hills, heaths, 
glens, lakeB, and bogs. 

Constructing our map, we get Fig. 2. 

The result is striking. The Scottish type plants are concentrated in the 
north, as we should expect. Thence they range down the coast on either side : 

E 2 



FIG. !.— DISTRIBUTION OP “ ENGLISH ” 
PLANTS. 
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but while on the east they gieatly diminish south of Co. Down, on the west 
coast they maintain their sway as far south as Clare, or oven North Kerry. 



11U. 2 — JUHTH1HUTIUV OF " SCOTTISH ’ 


PLANT b 

lion with that of high land in Ireland- 
lu urea of high ground, whether tl 


4. HkjhlandTypk: “Species chiefly 
seen about the mountains.’*— As H. C. 
Watson points out, the more character- 
istic members of this group might be 
better called Arctic type, as they consist 
of high northern Bpecies, brought into 
our latitudes by the elevation of the 
land into mountains. This group occu- 
pies the noithern end of the series of 
lour latitudinal typos- English, In- 
termediate (a small and indefinite 
group), Scottish, Highland* Its head- 
quarters are on the high Scotch moun- 
tains and in the extreme north o i 
that country. With the vertical dis- 
tribution of the Bpecies the proseut 
paper is not concerned; but some in- 
teresting points become apjmrent from 
the mapping of their horizontal range 
(Fig. 3). 

Being essentially a mountain group, 
it is desirable to contrast their distribu- 
of over 2000 feet elevation (Fig. 1). 
1000-foot or 2000-foot contour line he 



taken, Wicklow and South Kerry far outstrip any other portion of the country: 
yet both fall below the maximum of alpine plants, which is carried off by West 
Galway, and the two divisions of Donegal. The distribution of highland ground 
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is, in fact, no criterion of the distribution of the highland flora. The amount of 
high ground in western Ireland (Kerry to Donegal inclusive) is about the same as 
that in eastern Ireland ; but the collective highland flora of the western half is 
double that of the eastern. If we want to get an analogue of the distribution of 
the alpine flora we turn to the Soottish type map, and at once see many points 
of resemblance. 

Those “ Highland ” plants which occur in the east, as on the Mourne and 
Wicklow mountain ranges, are usually truly alpine in habitat; in tho west a 
< hange of conditions is dearly shown by the frequent descent of alpines to sea- 
level, and by the ascent of maritime plants to high elevations (such as Cochlearia 
officinalis , Silene niaritima , Armeria maritima, Plantago maritima ) which arn 
absent on tho eastern mountains. 

5 . Gfrmaniu Typk: “ Plants chiefly Been in East England.”— This is a special 
gruup of English type plants, segregated and separately classed on account of their 
masked aggregation towards the south-east. As Watson points out, the Cretaceous 
deposits lie almost exclusively in the eastern and south-eastern provinces of 
Knglaud, so that the *' chalk plants ” fall aithin this type. 

Being the furthest removed from Ireland as regards not only actual distance, 
but soil and climate, it is to be expected that this should be the type least 
numerously represented in this country, and such is the case. Out of one hundred 
and two ".Germanic” plants in England, only thirteon ore enumerated in the 
Irish flora, and four of theso cannot be reckoned in the certainly indigenous list. 
The distribution of tho native members of the group works out as in Fig. ft. 

This result is significant, even though, when dealing with the distribution of 
so small a number of plants, it is unwise to lay too great emphasis on present 
results. The fa< t is that, as a group, the Germanic plants have no place in the 
Irish flora; such stragglers as have found their way here have a distinctly lime- 
stove range. 




FIG. 5.— DISTRIBUTION OF “ GEMIANIO n Fill. 6. -—DISTRIBUTION OF “ ATLANTIC ” 
PLANTS. PLANTS. 

0. Atlantic Type: " Species chiefly seen in West England.”— This group has 
Us headquarters in the south-west of England, and is in this way related to the 
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I( Hibernian " and “ Lusitanian M groups of Ireland, since it includes the remnants 
of the old southern flora that flourished on the lost south-western shore-line of 
the British Isles. 

Our map works out very prettily. The group is seen to be essentially coastal— 
partly on account of the plentiful sprinkling of maritime speoies, partly because 
the remainder are largely plants of the rough countiy which often accompanies 
the older rocks; such country as is found in the home of the group in Devon, 
Cornwall, and Wales, and in Ireland round a great portion of the seaboard. The 
group also shows an increaso southward, and attains its full luxurianoe round tho 
shores of the southern half of Ireland. 

Before proceeding to briefly sum up the features brought out by the foregoing 
eries of maps, it will be well to consider one important factor in plant-distribution. 
Apart from climate, the most potent influence affecting the flora is undoubtedly 
soil, and it is the presence or absence of lime in soils that most affects the vegeta- 
tion which they support. Ireland consists, roughly speaking, of a great plain of 
Carboniferous limestone occupying the centre, with more elevated and broken 
ground formed of non-calcareous rocks around the margin. The actual distribution 
of limestone is shown in black on tho following map (Fig. 7). Let us compare 
this with the distribution of lime-loving and lime-avoiding plants. 



PIG. 7 .— ACTUAL D1STBJBUT10N Ofc PIG. 8 — DISTRIBUTION OP OALOICOLK 

OABBON1PEUOUS LIMESTONE. PLANTS. 


The result is somewhat unexpected. The calcicole group has its headquarters, 
not in the Limestone Plain, but in the west, reaching its maximum in Clare, South- 
East Galway, and Limerick. The reason for the great development of the calcicole 
group in the woBt is not far to seek ; it lies in the occurrence of bare limestone 
pavements in the Burren area, in Limerick, and around the great lakes of Corrib 
and Mask. It is the presence of live limestone rook over large areas that produces 
the calcioolo flora in its full development. The tough limestone drift which covers 
the rock over the greater portion of the Central Plain and eastern counties may, 
as a matter of fact, have all the lime washed out of its surface layers, and yield a 
non-calcareous soil 
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To turn to the calcifuge group. The plants which show a preference for a non- 
calcareous soil are more numerous than those which prefer lime. It will he noted 
(Fig. 9) that calcifuge plants are more abundantly spread than calcicole. The reason 
is clearly to be seen in the fact that non- 
calcareous soils are to be found in lime- 
stone areas, both on account of the 
washing-out process referred to, and 
by reason of accumulation of vegetable 
matter, in woods, and much more in 
bogs, which are largely developed in the 
Irish limestone districts. On the other 
hand, no natural process is at work in 
this country producing a calcareous soil 
in districts devoid of limestone, except 
on ooastal sands, where shelly accumula- 
tions may have a distinct effect on the 
flora. 

Comparing generally the series of 
maps showing the range in Ireland of 
the 41 types” of Great Britain, it will be 
seen that we have really three topogra- 
phical groups to deal with — 

(1) English and Germanic , the latter 
a peculiar and intensified section of the 

, . FIG 0.— DISTRIBUTION OF OALOIFUGI 

former. A southern group, often light- flanib. 

soil and often calcicole in their proclivi- 
ties. Tho Germanic group represent the xerophile and thermophile element in the 
flora of England, and is congregated where a comparatively continental climate 
produces hot and dry summers. In Ireland these groups are concentrated along 
the oast and Bouth-east coasts, wheie position, soil, and climate apparently account 
for their predominance; and in the Clare district, where the warm limestone 
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pavements coupled with a mild climate probably form the attraction. 

(2) Scottish and Highland,— These are the northern plants, the latter an 
intensified group of the former. In Ireland they are concentrated in the north, 
spreading somewhat abundantly down the western coast, much more sparsely 
along the eastern. It should be noted that the distribution in England and Wales 
of these plants offers many points of resemblance to their Irish range, though the 
species extend Bomewhat further southward in the larger island. As in Ireland, 
the group spreads far down the west coast of England, much less so down the 
eastern, so that, on a rough examination, South Wales appears to contain as many 
(( Scottish " plants as the Trent province. PhyBioal conditions will suggest them- 
selves in explication of this in a manner not applicable to Ireland, where the 
problem is more difficult of solution. A line drawn north-eastward from the Bristol 


channel to the Wash will cut off, on the northward, most of these plants ; and this 
line would appear to correspond well with one in Ireland drawn from the Shannon 
mouth to Dundalk bay. 

(3) Atlantic . — In England south-western and inoluding a considerable number 
of maritime plants. This is the hygrophile element of the English flora, com- 
posed of plants which prefer the equable temperature and abundant moisture that 


pertain to an insular blimate. In Ireland the group is lather southern, distributed 
in fair proportion round the southern half of the littoral, but many of the Bpecies 
occur round the greater part of the Irish coast. 
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Glancing at the maps showing the distribution of calcicole and calcifugo species, 
it will be seen that, while the range of the “Scottish,” “Highland,” and “ Atlantic” 
plantB corresponds broadly with that of the calcifugo flora, the distribution of 
11 English ” and “ Germanic ” species offers many poiots of resemblance to that of 
the calcicole group, which facts we Bhould expect to be apparent when we consider 
the petrological conditions prevailing in tho homes of Watson’s various “ types.” 

So far as I can gather, without an elaborate study of the distribution of tho 
flora of Great Britain as known at present (which would be outside the scope of 
the present paper), there ta a greater overlap in northern and southern forms in 
England than is the case with Ireland. If we construct isophytic lines to repre- 
sent the limit of tho main body of the “ Scottish ” and “ English ” floras respectively 
iu Great Britain and in Ireland, they run somewhat like this 



To eome now to the second portion of my subject — the question of natural 
geographic plant-groups in the Irish flora. Following on Watson's lines, an essay 
was made to group the native species according to their present horizontal range, 
and without reference (in the first instance) to the environmental or other cause 
of such distribution. For this purpose, a ret of maps was employed representing 
the whole Irish flora, each map showing, by means of a uniform Wash of oolour, 
the range of one species, the data used being those given in “ Irish Topographioal 
Botany," brought up to date on these maps. Divisions in which any plant was 
considered as probably or certainly introduced were left unooloured. The set of 
over eleven hundred maps was then sorted by eye aooordlng to the distribution of 
the oolour on each. In this way, by making the process as meohanioal as possible, 
I hoped to determine the natural grouping of the plants, and to eliminate theoretical 
considerations. The groups thus obtained were then critically examined, and the 
claim of each member to belong to it considered. This involved questions of 
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relative frequency throughout the range, and considerations relating to possible 
introduction in certain divisions. 

The grouping of the maps established in the first place two classes : (A) plants 
which show no aggregation in any portion of the country ; and (B) plants which 
show an aggregation or diminution in some portion of the country. Class A 
corresponds with Watson’s British type, and consists mainly, but by no meanB 
exclusively, of the same species. It need not detain us at present, and we turn to 
a consideration of the distribution of those plants which Bhow an aggregation in 
Home part of the country. 

Ah regards Class B, it is to be remembored that, as compared with Great 
Britain, Ireland is small, with a more restricted range both in latitude and in 
longitude, and in altitude as well. It is also of more even shape, being roughly 
elliptical in outline, and possesses less variety of surface and climate. It is not 
apprising, therefore, that the flora of its various portions displays a reduced 
diversity; in other wordH, that the number of species of strongly marked looal 
range is not large. Nevertheless, some definite features of distribution came out 
clearly as the maps were studied. The first strong character displayed is a ten- 
dency towards a central or marginal distribution, a peculiarity not found to any 
marked degree in the flora of Groat Britain, and resulting from the physical 
features of the country. The non-calcareouB rocks and the mountain groups lie 
around the edge of the country, and here is concentrated the flora pertaining to 
such conditions; while the low-lying limestone plain, with its numerous bogs, 
marshes, and lakes, is the headquarters of a different set of species. By referring 
a plant to the “Central” type of distribution, then, we signify that it is found 
chiefly in the Central Plain. While plants of this type often extend to the 
margin of the island in the east and west, they show a marked restriction of range 
towards the north and south. 

The Central type of distribution may be defined as being limited by a line 
joining the Shannon mouth with Waterford on the south, and a line joining Sligo 
bay with Dundalk bay on the north, while in its most characteristic form it does 
not touch either the eastern or western margin of the island. The circle on 
Fig. 11 approximately defines its ideal boundary. 

The Marginal type, which is, generally speaking, the converse of this, hardly 
requires definition, as its name is sufficiently descriptive. The plants which 
belong to it are characterized by a tolerably even though frequently discontinuous 
range through those divisions whioh lie around the margin of the island, and by 
an avoiding of the Limestone plain. The negative character of avoidanoe of the 
Central plain is the most striking feature of this type of distribution; and the ring 
which marks the range of the constituent species frequently thickens considerably 
in the north and south, where the ooast-line lies far from the edge of the plaiu. 

A number of the rarer and more interesting plants of Ireland are more or less 
marginal in distribution (being rare in the Central Plain), but are restricted to 
limited areas; while many others show a general inorease towards the north, 
south, east, or west of the island. As regards these, the strongest phytological 
boundary which developed itself is one which corresponds with the curves evolved 
from a consideration of the range in Ireland of the northern and southern plants of 
Great Britain (see Fig. 10); and this boundary can be best localized by drawing a 
line from Galway bay on the west to Dundalk bay on the east. The need of 
a dividing line between eastern and western plants also became clear; and the 
most natural boundary appeared to be a line passing through the cities of London- 
derry and Cork— a division which coincides with the partition into eastern and 
western already employed in “ Irish Topographical Botany.” 
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Tho central circle and these two intersecting lines, then, define six types of 
distribution which, I believe, are founded on tho actual range of plants in the 
oountry. The names most conveniently employed for the “ types” will be— 

2. Central. 5. Mumonian. 

tt. Marginal. 6. Loganian. 

4. Ultonian. 7. Connacian. 

the last four being named after the four provinces of Ireland, in which each type 

respectively reaches its maximum. 



FIG. 11.— BOUNDARIES OF THE ARRAS OF THE IRISH TITTER OF DISTRIBUTION. 


Lists of the species belonging to each of these types of distribution, and 
analyses of these lists according to habitat, type in Great Britain, etc., will be 
found in the paper already referred to. In this place I merely illustrate the range 
of one typical member of each of the six groups 
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Lastly, as to the distribution of plants which are probably or certainly in- 
troduced in Ireland. The more successful aliens, other than those of general 
distribution, are grouped round the margin of the island, especially in the south 
and east. They reach their minimum in the centre, north, and west. Their dis- 
tribution, in fact, coincides with that of tho indigenous “ English ” plants (Fig. 1), 
to whioh type belong, as will be seen from the analysis appended to the list, sixteen 
out of twenty-six classed by Watson. The Mumonian or Lagenian range of tho 
aliens is of interest, for thore can be no doubt that it is the result of conditions of 
climate and soil. In support of this view, one romarkable instance may be cited. 
Clover seed, imported from England, is sown widely in Ireland ; official informa- 
tion supplied to me is to the effect that no more clover is sown in tbe south and 
east than in other parts of the country. With the clover oomo the seeds of tho 
parasite Orobmche minor , a plant of English type, not a native of Ireland, and 
unknown therein until some forty years ago. The plant is now an established and 
spreading colonist, and its present range coincides in a striking degree with that of 
the group to which it belongs— -the light-soil English type plants. In the central 
portions of its range — Wexford particularly— it iB now abundant and permanent. 
This further emphasizes the floral peculiarities of the south-eastern portion of 
Ireland, which has in my paper already been demonstrated both from the pretence 
and absence therein of certain groups of species. The great Leinster anticline is 
an important factor in Irish plant distribution, and a phytologioal boundary of 

marked character iH formed by the line whore its 
uplands Bink into the Central Plain, and by the 
prolongation of that line northwards and south- 
wards. 

Of the seven types of distribution proposed 
in this paper, five have their analogues in the 
types which Watson instituted for Great Britain. 
In both series we have a General type, and a 
Northern, Southern, Eastern, and Western type. 
While the Gonoral, Northern, and Southern in 
a wide sense correspond in their composition, the 
Eastern group of Ireland is seen to be essentially 
southern in Britain, while the Eastern group ol a 
Britain is practically absent from Ireland ; never- 
theless the two eastern groups correspond in cha- 
racter, representing in each case the nuolens of tho 
thermophile and xerophile element of the flora ~ 
n England a much more intensified element than in Ireland. The Western plants 
of the two islands also exhibit a wide diversity in range, those of Britain being 
Southern and Marginal in Ireland, while those of Ireland are not to any extent 
Western in Great Britain, and include besides a number of specieB absent from the 
sister island, llut here again the two have affinities, both being hygrophile and 
frigofuge in character. The two remaining Irish types, tho Central and Marginal, 
have no analogues in Great Britain. The former consists largely of “Eugllsh” 
species, the latter chiefly of “ British ” plants which do not penetrate into the Lime- 
stone Plain. 

So much for the facts. The causes whioh lead or have led to the distribution 
of the flora as we now find it are difficult to determine. 

The effect produced by the distribution of lime, and of open light soils, is fairly 
clear ; but olimatic effects are not so easily determined. As regards temperature, 
some of the characteristic plants of Connacian type are without doubt frigofuge - 




GEOGRAPHICAL DISTRIBUTION OK PLANT-GROUPS IN IRELAND. (>1 


in other words, their chief need in our climate is a sufficiently high winter tempera- 
ture ; and in Fig. 10, which shows the isotherms of the coldest month of the year 
in Ireland (January), parallels between isophytic and isothermal lines may easily 



he drawn, from among the plants of the south and west. Fig. 20 likewise, showing 
tho isotherms of the warmest month (July), suggests that a number of the south- 
eastern species may be thermophilcs plants for which the most pressing need is 
a high summer temperature for the ripening 
of fruit. Questions of rainfall probably 
effect little the distribution of plantB in 
Ireland, since (Fig. 21) there is everywhere 
u sufficiency. But the limit of the Con- 
naciau tyP® (Fig. 11) will be seen to corro- 
H|K>nd with that of the wet west-of-tho- 
Shannou district of Ireland, while the driest 
area is included in that which marks the 
range of the Lageniau and most of tho 
“ English ” type species. There is even a 
dry area around Galway bay which no 
doubt helps to produoe tho remarkable 
aggregation of “ English ” and “Germanic ” 
species in north Clare. But the faots are 
not yet brought together, nor the obser- 
vations made, which will enable us to de- 
termine how far the present distribution of 
plantB is effected by climatic oauses. Nor 
is this the only direotion in whioh work 
iB required. We can never hope to under- 

%£ ?"**»•***** tm lta P roblera » have been attacked by the historical 
method. Yet the history of the Irish flora is still an absolutely unworked field. 



VIQ. 21. — ANNUAL RAINFALL. 
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REVIEWS. 


The records lie buried below our peat bogs and superficial deposits, and their 
elucidation will furnish evidence of the highest importance. No branch of Irish 
botany has more pressing claims on the field botanist than this. 
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The English Lakes. 

‘The English laikcs.’ By F. G. Brabant, m.a. Illustrated by Edmund II. Now. 

London : Methuen. 1902 . 

The writing of a new guide to the English Lakes, when the task has been already 
performed with bo near an approach to perfection as it has by Mr. Baddeley, is a 
somewhat bold undertaking, and one that would hardly be justified but for the 
somewhat different point of view adopted, and the fact that the book is an item 
that could hardly be omitted from the series of 11 Little Guides ” under course of 
publication by Messrs. Methuen. Mr. Brabant has certainly carriod out his diffi- 
cult task well, though a perhaps unavoidable similarity is often to be observed 
between his treatment of bis subject and that of his predecessor. From one 
point of view he possesses the advantage, for the dainty “ get-up ” of the volumes 
of the series, and the charming illustrations supplied by Mr. New, place the work 
on a somewhat different footing from the ordinary guide-book, which is intended 
for practical use rather than pleasing appearance. He has also been able to adopt 
a somewhat more descriptive style than is possible in the matter-of-fact directions 
of a guide-book pure and simple, while the arrangement is still practical and 
systematic. The opening section gives a concise view of the physical features, 
industries, history, etc., of the district as a whole, the orographical features being 
treated, no doubt wisely in a book of the kind, in their present form rather than 
in relation to geological history. Thus the Scafell group is taken as the centre of 
a western system from which arms radiate in all directions, while the Helvellyn 
and Skiddaw groups form other units. From a purely morphological point of view 
it seems unfortunate that the Langdale Pikes should be placed with the second 
groups as they so evidently belong to one of the radiating armB of the first, and 
the Thirlmere and Grasmere, valleys form together so marked a natural dividing- 
line. Mr. Brabant shows an intimate acquaintance with the district, though 
hardly possessing the exhaustive knowledge of its every nook and comer shown 
by Mr. Baddeley. His judgment may occasionally be thought at fault, as when 
he describes the upper part of the Grasmere-Borrowdale route by Greenup Edge 
as 41 somewhat dull and tiresome.” The immediate surroundings are no doubt 
somewhat devoid of interest, but the Edge oommands one of the finest panoramas 
of fell-summits that are to be seen in the district. The maps, by Bartholomew, 
are identical with those in Baddeley, apart from the absence of gradations of 
colouring and their different subdivision into sections— in whioh they certainly 
do not possess the advantage. The illustrations, as already said, are perfectly 
charming, and possess tbe unusual merit, for drawings, of representing the originals 
with absolute fidelity of outline. 
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Tub Hebbidbs. 

‘The Outer Isles.’ By A. Goodrich-Freer. Westminster: Constable. 1902. 

This work, which is based on visits dating from 1894 onwards, deals rather 
with the people than with the physical character of the Hebrides, being concerned 
chiefly with questions of history, folk-lore, and the like. More nearly related to 
geography is the information on the industries and general manner of life of the 
people, with whom the author mixed freely, and whom he describes with sympa- 
thetic interest. There is a chapter on the Norsemen in the Hebrides, with an 
account of the remains dating from the Viking period, and the Norse element still 
traceable in the place-names. The book will certainly help to make the islands 
better known to the general public, though the picture of the prevailing ignorance 
of the Hebrides is perhaps somewhat overdrawn by the author. 

Spain. 

‘The Land of the Dons.’ By Leonard Williams. London: OasBell. 1902. 

This work stands on a distinctly higher level than the ephemeral productions of 
tourists, who, after a visit, perhaps, of a few weeks, hasten to pose as authorities 
on a country with whioh they have acquired but a surface acquaintanceship. Its 
author, late Times correspondent at Madrid, has lived in the country a number of 
years and been a serious student of Spain and the Spaniards, so that he is able to 
speak from intimate knowledge of both. By far the larger part of the book relates 
to the people, of whose inner life and past history Mr. Williams shows a thorough 
understanding. From our particular point of view it might be wished that the 
author had devoted more space to a descriptive account of the country as well, for 
the solitary chapter devoted to its surface features shows that he is quite com- 
petent to speak of the geographical aspects of Spain, while works dealing with 
these from a general, and not too severely scientific, point of view, have not been 
too common of late years. Mr. Williams’ remarks on the mountain ranges of 
Spain and their respective characteristics are of especial interest. “ To one who 
is familiar with the country,” we are told, “ these mountains bear an unmistakable 
individualism ; so much bo, that were he to be conveyed blindfold to every quarter 
of the country in turn, and the bandage to be stripped at intervals from his eyes, 
the merest glance would tell him where he was, and wbat sierra he was con- 
fronting.” In remarking on the absence of wood over the larger part of the 
surface, Mr. .Williams shows himself a believer in a once much more extensive 
forest-oovering, quoting an old reoord which speaks of a forest even in the neigh- 
bourhood of Madrid ; but he will hardly be followed by those who point to the 
general climatic conditions of this part of the world as evidence that the land, as 
a whole, must always have been poorly supplied with moisture, and therefore with 
forest growth. For the absence of trees, he finds a compensation in the noble 
freedom whioh characterises a typical Spanish landscape. “ You may strike a 
line due north or south from Avila to Burgos, or Madrid to the Sierra Morena, not 
a soul will ask your business, never a wall or fence arrest you.” The manners 
and customs of the people are fully described, and the past, present, and probable 
wnv 8 °* °° untr y “ k turn discussed in the three oonoluding chapters. Mr. 
Williams shows a genuine sympathy with the Spanish people, and has an especial 
w* ? for tll ° Bas ^ ue ®» whom h* describes as the noblest-hearted and most 
obliging fellows in the world, while their oountry is “ beautiful beyond descrip- 
mn. Ho writes in a terse and forcible stylo, and has the valuable gift of 
presenting a complete and vivid picture in a few pregnant sentences. 
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ASIA. 

The liiSbAB Mountains. 

Mountainous Bokhara Kosul is of Three Rummer J ourney a in Central Asia in the years 

1896, 1897, and 1899.’ V. J. Lipski. Fart l. The llisaar Expedition, 1896. St. 

Petersburg. 1902. flu Russian ] 

In the course of the three summers M. Lipski spent in Central Asia he explored 
the Hissar mountains, the Peter the Great range in the Alai, the Darwaz, Mazar, 
and smaller groups. The volume he has lately published deals with the Hissar 
range, a western offshoot of the Alai-tagh, which has a length of about 200 miles, 
and terminates on the west with the Khazret-Sultan group. Its altitude is very 
considerable, most of the passes lying at a height of 12,000 feet and oyer, while the 
summits rise 1000 to 3000 feet aboye them. Nevertheless, they are not covered 
to any great extent with snow. The moBt extensive snowfields lie on the northern 
flank, where, also, almost all the glaciers are to be found. The absence of forests 
is striking. Trees grow only along the rivers, and there only in small clumps. 
The herbage also is poor. This is a result of the climate, which in general is very 
dry, though in the year 1806 the quantity of precipitation— rain and snow — was 
unusually great, causing floods whioh swept away the bridges over the river 
Tupalang, and completely destroyed the village of Sariju. M. Lipski travelled 
chiefly along the southern side of the Hissar mountains, which sends out lofty 
spurs towards the south, extending his journey eastwards into Karategin. Assisted 
by his companion, Captain Barshchevski, he made large botanical (10,000 
specimens), zoological, and geological collections, and examined several glaciers. 
These terminate at a great height, none descending below 10,000 feet. They are 
generally covered with snow, and their extremities are buried under detritus. Vast 
accumulations of morainal ilebrit show that the glaciers are receding, and traceB of 
glacierB were found where none exists at the present time. As regards the geology, 
it seems that the core of the range consists of granite, and that limestonos, diabase, 
and mica-schist are widely distributed. Among the inhabitants of the Hissar 
mountains, the most remarkable are the people of the Yagnop valley, in Russian 
territory, who speak a language of their own, and have a vague tradition that their 
forefathers came from Kashmir. 

A map, tables of the meteorological observations taken, and a synopsis of tho 
collections, are much to be desired. Probably they are reserved for the conclusion 
of the work. The illustrations of scenery and natives are excellent. 

China. 

‘ Travels in North and Central ( Tina.’ Hy .lolm (irant Birch. London : 

Hurst & Blackett. 1902. 

The author of this narrative was drowned in the Hwang-ho by the upsetting of a 
raft, when attempting the descent of the river in company with Captain Watts 
Junes in the early days of the Boxer troubles. His diary, which is now printed in 
a somewhat compressed and modified form, relates to various journeys in the 
Chinese empire carried out in 1899-1900, with a Bhurt interval, during whioh he 
returned to this country. The first two journeyB led from Peking to Kalgan and 
Mukden respectively, including a visit to tho Ming tombs on tho return from the 
first, and to the mausoleum of the Manchu kings, a little to the north of Mukden, 
on the second. On his return from England Mr. Birch undertook a more extensive 
journey in western China, ascending the Yang-tse to Wan-liBien above the gorges, 
and then starting overland through Suchwan by a route somewhat north of Mrs. 
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Bishop’s. The province was traversed in various directions, both north and south 
of the capital, which was twioe visited ; but the most interesting journey was that 
from Cheng-tu north, across the highlands which separate the basins of the Yang- 
tse and Hwang-ho, which have still been traversed by but a few Europeans. 
Unfortunately the diary of this section of the journey has not been saved, and the 
only information available is a letter written by Mr. Birch after arriving at Lan- 
cliau, which giveB the merest outline of the main course of the journey. 

The book is pleasantly written, and although a large part of it deals with fairly 
well-known country, it contains many interesting observations on the character and 
htato of the country traversed, the work of tho missionaries, both Catholic and Pro- 
testant, with whom the author came in contact, and the attitude of the Chinese 
towards European enterprise. The very brief editorial notes Bay nothing as t> the 
motives which prompted the journey, and the reader is left to gather from the 
narrative that the writer was interested in the question of railway enterprise in 
western China. 

From Cheng-tu, ho Bet out north in company with Captain Watte-Jones, 
who, after the mishap on the Hwang-ho, was so barbarously murdered at Kwei- 
hwa-cheng. Tho route followed was in part entirely new, and led through country 
really bjjnging to Tibet, though marked as part of China in most maps. No 
trouble was experienced from the Mantse tribes, who have a wholesome respect for 
foreign firearms. Some magnificent scenery was traversed, two passes nearly 
14,000 feet above sea-level being crossed, while the party was twice overtaken by 
snow. The alpine and other flowers, including many English kinds, were very 
beautiful at these high altitudes. At one of the passes Mr. Birch considers that 
he must have been very near the headwaters of the Ta-tung, but exploration to the 
west is necessary before the hydrographical system can be fully elucidated, as some 
of the water flowing north from the passes turns back on the plateau itself. The 
position of Ta-chau on the map is said to be incorrect. 

It is deeply to be regretted that Mr. Birch did not survive to give a full 
narrative of this important journey, though his death in the Hwang-ho saved him 
from the worse fate which befel his companion. 

The Himalayas and Persia. 

* Sport and Politics under an Eastern Sky.' By the Earl of ltonaldshay. 

London : Blackwood. l‘JQ2. 

This book is composed of two separate parts; the first dealing with sporting 
adventures in the Western Himalayas, the second with the author^ journey from 
India through Eastern Persia by the newly opened trade route. Lord Bonald- 
shay’s mountain wanderings led him through some of the grandest scenery of the 
snowy ranges of Kashmir (among other points, to the northern foot of Nanga 
Parbat, or Deomir — “ mountain of the gods ”), as well as across the bleak, elevated 
plateaus of Laduk and BaltiBtan ; and if, in the sporting incidents which form a 
large part of the narrative, our sympathies arc apt to be on the side of the author’s 
victims in their somewhat unequal contest againBt modem weapons of precision, 
the picture is relieved by hiB keon appreciation of the wild sublimity of the scenes 
m which he moved, which is not shown to a like extent by every sportsman. Of 
he second and larger part of the book it is unnecessary to speak at length, as the 
journey has bo recently been described in the Journal, while the fact that Eastern 
i ^iLj 1 * tB an< * P r€Bent relations, has been so ieoently and admirably 
escribed by Major Sykes, has of necessity somewhat detracted from the novelty 
° that Lord Bonaldshay could tell us as the result of his journey. His 

No. I.- January, 1903.] v 



66 


REVIEWS. 


work indeed makes nu pretensions to be much more than a “ wanderer's diary.” 
He devotes some Bpace to a description of the country and jteoplo of Sistan, on the 
importance of which ho insistB f not merely for its great fertility, but on account 
of its position relatively to the surrounding countries ; and bears full testimony to 
the influence with the people which Major Sykes has acquired by his bonhomie 
and tact. With respect to much of the other districts traversed, the impression 
conveyed by the narrative is one of dreary monotony aud desolation, leading one 
to the conclusion that, in themselves at leaBt, they can never afford an adequate 
occasion for international rivalry. Of Birjand, however, and its apparently increasing 
trade, a somewhat brighter picture is drawn. 

Nki*al. 

‘Durok iudien ins Vorsclilosscne Lund Nepal.* ify Dr K. Bouck. Leipzig: 

F. llirt iV Son. 1903. 

The author, who has visited India frequently in the courso of the last twelve 
years, describes his book as a series of sketches from Ceylon to Nepal. In thess 
literary sketches and the numerous photographs that accompany them, the first 
place is given to the native population and its daily life ; architecture, particu- 
larly in the strange tompleB of the south, Madura and Seringham, is also well 
illustrated. Less attention has been paid to the better-known Mohammedan 
architecture of the north. Dr. Boeok was fortunate in obtaining leave, generally 
restricted to the lleBidcnt’s gucstB, to visit Katmandu and its environs, and his 
photographs of the local architecture are numerous and interesting. From the 
Kakani heights, some few miles north of Katmandu, previously visited by 
11. Schlagintweit, he obtained a view of the snow mountains visible to the east, 
amongst which lie was pointed out “ Gaurisankar-Kverest.” 


Syiua and Palestine. 

‘ The Semitic Series The Early History of Syria and Palestine.* By l^ewis 
Raylus Patou. London : Nimuio. 1902. 

The general reader is here presented with a clear outline of the history of the 
Western Semites from the earliest times down to the establishment of the Persian 
empire, so far as it can be pieced together from the narratives of the Bible and 
other ancient sources, and from the results of the most recent explorations both 
iu Syria and Palestine, and in the neighbouring Eastern lands with whiob those 
countries were brought bo much into oontact. The story of Israel and the 
Phoenicians will be told more fully iu other volumes of tho series, but the present 
work gives a valuable insight into the general movements of the Semitic peoples 
iu ancient times. 


AFRICA. 

Eaht Africa. 

" Mittoiluugcu liber Meino Reiser nuoli Aoquatoriul-Ost-Afrika uod Uganda 1896-1897.' 
Von Dr. Max Kcboellor. Vols. i. und iii. Maps. Berlin : Beiuior. 1901. 

Tho journey of which the results are given in these volumes was carried out some 
five yearo ago, and was described in some detail at the time in the Journal. In 
his preface the author explains the reasons which have delayed ite appearanoe, 
and which have even now led to gome curtailment of the original plan. Of the 
three volumes which are to constitute the complete work, c nly the first and third 
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(which constats entirely of map*) have yet been received, and much of the most 
valuable material is being reserved for vol. ii. The work is produced in a 
sumptuous style, and, in spite of its somewhat late appearance, ta to be welcomed 
as a valuable addition to East African literature. The greater part is taken up 
with the narrative of the journey so far as it relates to German East Africa, while 
the larger section of the route, whioh led through British East Africa to the 
Victorian Nyanza and Uganda, will be dealt with in the second volume. Though 
not, of course, of the nature of a systematic treatise, this narrative section abounds 
with instructive remarks on the various branches of Bcienoe which engaged the 
attention of the author, especially the structural geology, and affords yet another 
proof of the power of observation so generally characteristic of German travellers. 
We iiud, c.f/. t full discussions of the great fault systems which traverse East Africa, 
both in the Pangani region — where the original rift-character ta still trhceable, though 
modified by subsequent river-orosion — and in that of the “Natron ” lake, a careful 
comparison being also drawn between the two regions. Economic questions are 
also touched upon, especially with regard to Usambara, the possibilities of which 
the author is disposed to rate highly. A zoological discovery was that of the 
existence of the striped byama in German East Africa, which had not been proved 
before ; Waile a striking picture (recalling tboBe of Sir Harry Johnston) is drawn of 
the bird-life of the Olgtju lagoon, the central of the three basins into which the 
* Natron” lake is divided. 

The text of the first volume concludes (apart from a section devoted solely to 
sport) with a very brief Bummary of the scientific results under the head of carto- 
graphy, geology, botany and zoology, and ethnology. The route-map, which was 
tho work of llerr Kaiser, is reproduced in vol. iii. in a number of sheets, on, per- 
haps, an unnecessarily largo scale, for it depends solely on the work of the expedi- 
tion, no other maps being utilized. It is based on careful compass surveys, 
controlled by hearings to prominent peaks; hut whether, in oases ot divergence 
from previous maps, which are not unfrequent, greater reliance is always to be 
placed in the newer work thun on the old, is not easily decided. An extensive 
series of altitudes, determined by aneroid observations, is given, and these results 
ulso differ considerably from those of other travellers. The fact that several 
instruments were used, so that one checked another, gives some weight to the 
results, hut these do not seem to have been controlled by simultaneous observations 
at sea-level. A meteorological record was also kept during tho journey. In his 
suggestive sketch of the geological history of East Africa, Dr. Sohoeller holds to 
the view that a land connection with India and South America was maintained 
through Jurassic times, owing to the similarities observable in the littoral forms of 
Mollusca dating from that time. Attention must lastly he drawn to tho fino 
Berios of photographs of native types, though the ethnological remarks are reserved 
for the second volume. 


Ebencu Coe oo. 

Emile U until, 4 Da Chute do l'Ewpirc do Uubah.* l’aris: Ilaohottu. 1U02. 

A stirring chapter in the history of the partition of Africa is supplied by this 
volume, whioh deals in a concise yet comprehensive manner with the latter stages 
of the Frenoh advance from the Atlantio coast to the shores of Lake Chad. No 
one man has played a more important part in that advanoe than M. Gen til, who, 
whatever may be the future of the territory, will deserve to he remembered, side 
by Bide with his predeoessor De Brazsa, as one of the ohlef instruments in the 
realization of the Frenoh dream of territorial extension in Western Equatorial 
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Africa. Even before 1896, when lie started on bis firbt important mission to the 
far north, his thoughts had, during several years’ service in the colony, been turned 
with longing towards the great lake of the Central Sudan, but it was only in the 
year mentioned that h» opportunity came, by promptly seizing which he soon 
acquired a foremost place among French African pioneers. The present narrative 
starts from the expedition of 1895-98— which resulted, as is well known, in the 
placing of the first steamer on the waters of the Shari and the successful navigation 
of that river to Lake Chad— and recounts the various stages in the Btory of the 
French advance, until the last obstacle was removed by the defeat and death of 
Kabah. hi. Gcntil's principal attention is naturally directed to the events which 
are the theme of his book, and the geographical information conveyed is merely 
incidental to the course of the story. Something is, however, to be learnt of the 
hydrographical system of tho Shari, which throughout played so important a 
part as a highway to Lake Chad, as well as of the various tribes which inhabit tho 
country and the native politics of the Central Sudan. The fear inspired by Babah 
in the peoples he oppressed is frequently insisted on, and there is no doubt that 
by overthrowing h» arbitrary power, M. Gen til and his coadjutors advanced the 
prospects of civilization in this region. The direct relations maintained between 
the adventurer and the Mahdists was Bhown by the capture of two standards sent 
by Mohamed Achmet to the usurper of Bornu, as symbols of suzerainty. Some 
light is thrown also upon the position of affairs in Wadai and the spread of the 
SenuBsi movement, though the most recent developments in this direction have 
occurred since the book was written. M. Gentil does not confine himself solely to 
his own personal work, but BpeakB also of that of h» coadjutors, giving information, 
e.y., as to the mission of M. Brctonnet, as well as on the ill-fated mission of M. dc 
Bchagle, whose death seemB in great measure to have been occasioned by bis own 
rashness. The purely geographical results are summarized in an appendix which 
tabulates the astronomically fixed positions. Of those the latitudes were obtained 
by circummoridian altitudes of the sun and stars, while the longitudes of the 
principal points are based on equal altitudes, and of the rest, by a doublo transport 
oi time from the first. The main climatic characteristics of the territory are also 
sketched, three distinct zones being described as lying between 5° N.and 6° 45' ; 
G° 45' and 9°; and 9° and 13°, respectively, the last-named parallel maikiug the 
commencement of Saharan conditions. 


The Moohh. 

* The Moors. A Comprehensive) Description.* By Budgett Meakin. London ; 

Bonnenschein. 1902. 

In thU, the concluding volume of Mr. Meakin’s important “ trilogy ” on Morooco, 
its people and history, we are presented with an amount of original matter which 
to some extent giveB the work an even higher claim to recognition than its two 
predecessors. In dealing with the history and geography of the country, Mr. Meakin 
was naturally dependent more or less on previously published matter, though his 
untiring researches through the whole range of Moroccan literature, muoh of it 
little known oven to students, placed his volumes far above the level oi mere com- 
pilations. The present work, however, is based almost entirely on investigations 
at first band among the people themselves. In the execution of his self-imposed 
task of describing the Moors in their most intimate social and religious relations, 
Mr. Meakin spared no pains to qualify himself by long residence in the oountry, 
during whiob he lived as a native in native dress, and was thus able to study the 
people, not as an outsider, but as one of themselves ; while the accuracy of his 
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picture is further vouched for by the fact that every one of his notes was submitted 
to the criticism of a representative group of natives before being incorporated in 
the work. In this way many inaccurate ideas respecting the Moors have been 
brushed away. The various aspects of Moorish life and character are depicted in 
an exhaustive fashion, the author taking as his model Lane’s famous treatise on 
the Modern Egyptians. Rome of the information is of considerable value in 
connection with current events, especially that relating to the general attitude of 
the people to outsiders and the conditions of trade and industry in the country. 

Nigeria. 

British Nigeria. A Geographical and Historical Description of the British Posses- 
sions adjacent to the Niger River. West Africa.* By Lient.-Golonel A. F. 

Mockler-Ferryman. London: Cassell. 1902. 

This is an extension of tho section on Nigeria in the author's former work on 
British West Africa, the old matter being revised and partially re-written. It 
forms a useful compendium of the history of the Nigeria Protectorate, both under 
native r<b and since the first introduction of British influence, with a sketch of 
its present condition and prospects. Tho people and their customs are described 
at some length, with some items of folk-lore. 

Tripoli ano Tunis. 

' Aus den Staaten dor Barbaresken.’ Von Dr. E. Dagobcrt Schoonfleld. Berlin : 

Dietrich Rclmer. 1002 

This work consists of two parts; the first dealing with Tripoli, the second with 
Tunis. The section on Tripoli is perhaps the more valuable, as existing literature 
on that country is more scanty. Tho author spent three winters there, mode a 
journey in the Fezzan deserts, and visited the ruins of Leptis Magna; but besides 
describing his own experiences, he has much to say on the general characteristics 
of the land and its inhabitants, and the present political situation. The illus- 
trations aro of unusual excellence. 


AMERICA. 

Irrigation in the United States. 

‘ Irrigation in tho United States.* By Frederick Haynes Newell. Now York : 

Crowell As CJo. 1902. 

Mr. Frederick Haynes Newell hap, for twelve yean, been engaged in in- 
vestigating the problem of Irrigating the arid regions of Amerioa. His book 
does not profess to be a technical one, but rather one which will give, to the 
amateur and the fanner, a general idea of the methods and systems by whioh 
homes may be mode in tracts which, at first sight, seem inhospitable and 
desolate. He speaks of water as the substanoe which, more than any other, affects 
the health and industries of man, especially in all agricultural pursuits. The 
first chapter gives a map, showing that, while the well-watered lands near the 
east and west coast of America have passed out of the bands of Government 
into private occupation, there remains In the central arid regions a vast area of 
vacant publio land, about two-fifths of the whole area of the States, whioh should, 
both in the interests of the State itself and of the Increasing population, be made 
available for settlement as far as the available sources of water-supply admit. 
Mr. Newell points out that the laws, whioh regulate the disposal of publio lands 
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in square chess-board blocks, are suitable to those tracts where cultivation with- 
out irrigation is practised, but are not suited to areas in which the division of 
farms must be regulated mainly by tho physical features of the country, and 
especially by the possibilities of irrigation. These possibilities aro gauged by the 
volume of water which can be obtained from the rainfall. A series of diagrams 
and maps are given, showing the intensity of the rainfall in different parts, and 
the proportion of that fall which runs off the land ; this proportion is, naturally, 
least in the arid regions and greatest in the humid ones, and it varies from 50 
per cent, in tracts of heavy rainfall near the coasts, to nothing at all in some 
places where the entire rainfall is absorbed and ultimately lost by evaporation. 

The effects of irrigation in the arid regions of America are illustrated in the 
book by pictures of the land before and after irrigation works have been con- 
structed. It is said that without irrigation 20 or 30 acres in some parts will 
support one cow only, but, with irrigation, will feed ten times the number of 
cattle, or will support a family of three to fivo persons. The Papago Indians of 
the south-west appear to have learnt the value of irrigation, for they construct 
little dams when it rains, and lead the water from the gullies in tbe hilly ground 
into a series of hastily constructed terraces, in which they plant their crops. Borne 
05 per cent, of the vacant public lands are classed as deficient iu water-supply, 
and it is recognized that, owing to the impossibility of providing the necessary 
water, onlj a small portion of the whole can be reclaimed for agriculture ; hut this 
small portion is some 60 to 70 millions of acres in extent, and large enough to 
support millions of people if the necessary works are carried out. In order to do 
this, a regular system of surveys and investigation of the sources of supply and 
possiblo sites for reservoirs haB been In progress in America for years. 

Tbe author, after giving a brief description of the simplest methods of ascer- 
taining the volume of water which is flowing in a stream, mentions the difficulties 
which have arisen as the number of small canals, or “ ditches,*' as they are called 
in America, have increased on a river, and the different owners of them have 
disagreed as to their rights to tho available supply. These disputes aro brought 
prominently forward when there iB any scarcity of water, and have led to violenoe 
and disorder. One method of adjusting such disputes has he9n for the various 
irrigators from a particular stream to appoint one of their number to distribute 
the available supply, and to fix certain days and hours when each claimant may 
draw off his proper share. This is a system well known on the great canals in 
Egypt and India, where regular “ tatils,*’ or systems of rotation, are established 
by Government according to tbe necessities of the case. 

Chapter IV. describes various devices for measuring and dividing the volume 
of water in small channels ; it refers to the curious “ miner’s inch," which had its 
genesis in tho mining districts, when a comparatively small volume bad to be 
divided among a number of miners. The measuring box, illustrated on p. 127, 
is ingenious, and would be of practical use in many irrigating Bystems where a 
“head** of water ie available. In some parts of tbe world water is sold for irri- 
gation by volume, but, so far, no satisfactory module has been found whioh will 
work well in cases where there is no marked difference in level between the main 
channel and the one into which the water has to bo measured, and whioh will not 
choke with weeds or floating sticks. In India such difference in level is not often 
available, and the water is always sold by the area irrigated, without reference to 
the volume used— a system which encourages waste on a large scale. 

The cheapness of timber in America has led to the use of that material in 
irrigation works to a larger extent than in other parts of the world. Mr. Newell 
describes the “flumes’* of various kinds, which are made for the carriage of 
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irrigation supplies across valleys ami over rivers, or under other channels. In 
some esses these flumes are made of circular sections, bound together with external 
bends of iron, so forming a continuous wooden pipe. These often extend for 
considerable lengths, winding, like great snakes, through the woods, along the 
hillsides, and up and down across the valleys. 

The chapter on reservoirs is full of interest. Large tracts of land in America, 
in Africa, in India, and, indeed, in many other parts of the world, can only be 
efficiently cultivated if the flow of the rivers is regulated, and their waters con- 
served, by impounding the surplus of one period for use in irrigation at a later 
time. Mr. Newell gives, first, a word of caution, pointing out how many disap- 
pointments there have been with reference to this class of irrigation works; how 
often comparative failure and financial loss have followed when projects have 
been carried out by engineers who have accepted the statements of the “ oldest 
inhabitants M as to the volume of water to be secured, instead of conducting, 
through a number of seasons, the necessary gauging of the streams in order to 
correctly ascertain the amount of water which a given area of country would 
supply. This chapter would have been doubly interesting to those engineers who 
have te aeal with such matters, if Mr. Newell had given the reeults of his experi- 
ences as to the proportion of the flow-off from a catchment which could be 
obtained under varying conditions of soil, of climate, and of rainfall. The question 
is one of great and growing importance, as the increase in population is demanding 
more and nitre, in all parts of the world, and notably in South and East Africa, 
the construction of works to impound the rainfall. Such works require the con- 
struction of dams across valleys to form the reservoirs, and we have in this chapter 
a brief description of “ rock filled " dams, of masonry dams, of wooden dams, and of 
earthen dams. The latter are constructed in America sometimes by the hydraulic 
process, by which the material to form the dam is both excavated and carried to 
the site by streams of water flowing at high pressure. The speed and small cost at 
which material can be moved in this way is extraordinary, but the system, of 
course, is only possible where water, at high pressure, can bo obtained, either natu- 
rally or by pumping, at a very moderate cost. 

The great value of water haR led to many plans for its economy ; among these 
the system of sub-irrigation of orchards and root-crops is one of the most remark- 
able. Under this system the water is not applied to the surface of the ground, as 
is usually the case, but is conducted by perforated underground ducts to the 
neighbourhood of the plants. The system has not been very successful in orohards, 
owing, it is said, to the roots, in their eagerness to get to the water, seeking out 
the ducts, choking the outlets, and wrapping themselves round the pipes ; in the 
case of root-crops the system has answered, as the crop is removed every year, and 
the roots do not ohoke the pipes. This system must be a very expensive one in 
first cost. 

In overy irrigation system the moBt impoitant factor is the '* duty ” to bo obtained 
from the water. This “ duty ” is expressed in different terms in different parts of 
the world. In India it is usual to measure it by the number of acres which can 
be irrigated by 1 cubio foot a second flowing for a certain time. In Egypt it is 
nsusl to measure it by the oubio metres of water supplied to an aore in twenty- 
four hours. In Amerioa it seemB to be usual to measure it by the number of 
inohes in depth whioh it is necessary to apply to the field in the season. The 
“ duty ” of water varies greatly in different soils, in different climates, and for 
different crop* ; the statistics given in Mr. Newell’s book are useful so far as they 
go, and it is remarkable that iu some of the States laws have been made fixing tho 
duty for apportioning water at the high rate of 66g acres per cubic foot per pecond. 
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This, m an irrigating season of one hundred days, is equivalent to a depth of 3G 
inches in the field, which is a very largo volume. 

The sums paid for irrigation vary greatly. In South Africa £1 to £1 3s. an 
acre is paid; in India the average charge is about 21 to 3 rupees, or Bay 4s. an 
acre ; in Egypt cultivators will pay £2 to £3 an acre, in addition to the ordinary 
land tax, for water pumped on to cotton-fields ; in America Mr. Newell gives the 
average as $l{, or say 5s. an acre, but the rate is in some cases (p. 326) as high 
as $15 and $30 per acre for an aggregate depth of 1 foot of water delivered on 
the land. 

The researches made by the American officials have shown that, in the arid 
states of America, there is estimated to be a sufficient supply of water, if it is 
conserved by reservoirs and other irrigation works, to render 60,000,000 acreB cul- 
turable. Of this area some 4,000,000 acros was actually irrigated in 1800, and some 
7,000,000 acres in 1000. The increase in area is great, and compares favourably 
with the progress made in an equal period in India, where the Government, 
encouraged by the fact that the existing irrigation works pay collectively about 
6 per cent, on the capital invested in them, has appointed a commission on the 
subject, and it is anticipated that a large extension of irrigation works will be the 
result. 

Mr. Newell, in the latter half of his book, deals with underground water-supply, 
with irrigation law, with irrigation by pumping, and he gives a general description 
of the irrigation in the twelve territories which lie in the arid tracts. The book 
is illustrated by numerous sketches and plates, and it will be useful, not only to 
those who are interested in irrigation from a purely agricultural point of view, but 
also to irrigation engineers, who will find in it many facts of value to them in 
their profession. 

1?. B. Buckley. 

South America. 

1 The Great Mountains and Forests of South America. 1 By Paul Fountain. 

London, etc. : Longmans. 1002. 

Like its predecessor, which treated of the wild life of the southern half of North 
America, this work will be welcomed by those nature-lover6 who prefer pictures 
of bird and animal life in its natural surroundings to dry scientific treatises. From 
their point of view, it is perhaps the most attractive book on South America that 
baB appeared for many years. The writer makes no claim to be a geographer, and 
his somewhat fragmentary notes of travel in the inner recesses of the continent 
(including a voyage on the PuruB) hardly add to our knowledge of its topographical 
features. But hiB graphic word-pictureB of natural scenes, whether in the Andes 
or the great forests of Brazil, are valuable as bringing home to the mind with 
unusual force the typical characteristics of the different regions of South America. 


GENERAL 

Maps and Map Reading. 

‘ Notes on Maps and Map Rending.' By Lieut.-Oolone] H. M. E. Brunker. 
London : Clowes & Sous. 1002. 

This is a useful little book which essays to reduce a special branch of military 
education to a few practical and elementary roleB. 

In the introduction it is satisfactory to hear that the War Offioe regulations of 
May, 1002, at last recognize the value of small -stiale maps for purposes of military 
instruction. A scale of 1 loch per mile is the very largest which is applicable to 



REVIEWS. 


73 


such wide areas as modern armies will manoeuvre over in the course of a campaign, 
whilst it is quite probable that the scale of 4 miles to the inch will be found to be 
the best standard scale for practical purposes in the field. 

Recognizing this fact, the writer has placed far too much stress on the reading 
of contours. Accurately contoured maps on the scale of 1 mile to the inch will 
never be attainable of any country that has not been subjected to a rigorous course 
of exact survey. For larger-soale maps and purely local purposes the contour is, of 
course, the only scientific mothod of showing relief, and a knowledge of their signifi- 
cance and a capability of rapid interpretation of them is undoubtedly an important 
item in technical education. But for the smaller-scale mapB (which will be the 
standard military maps of the future), the continuous contour system of topography 
will inevitably be found to be inapplicable to any but comparatively level country. 
For mountainous country it is misleading and dangerous. The scale does not admit 
of c# less vertical interval than, Bay, 100 feet, and a 1 00-foot hill may be a very 
important military feature. This on the map would only be represented by one 
single line, or loop, and that single lino might represent (if not marked by figures) 
a depression rather than an elevation. Moreover, accuracy of contouring by mere 
eye sketching (such as is necessarily resorted to in most military map-making) is 
very unequal. The American 1-inch standard maps are perhaps the best example 
of the system, but for the vast mass of the unmapped countries with which 
England has yet to deal, the elaboration of American methods will be found 
impossible. Even when possible the result is admittedly misleading in detail. 
Consequently officers and men should be equally trained in the far readier processes 
of map-reading from topographical Illustrations of the Indian Survey type, where 
eye sketching by meanB of haohuring takes the place of contours ; where elevations 
and depressions arc unmistakably differentiated; and where relative heights are 
determined at once by actual figures on the face of a map. To cover the face of 
u military map with figures denoting height above a given datum is the really 
practical way of giving instant information to the map-reader of a small-scale map. 
Cover from the fire of an enemy, etc., may be a matter of a few feet of elevation 
more or less. Such details cannot be expected from small-scale maps — not oven 
from the 1-inoh Ordnance maps of the English Survey. 

Colonel Bruuker's book marks a long step in the right direction. He does not 
tell us everything (e. g. how to “ set M or “orient ” a map that is not mounted on a 
stiff board), but it is useful all through. The doubt about it is the uncertainty 
whether lie has quite grasped the nature of that map of the future which must in- 
evitably be used on the field of action if lives or opportunities are not to be thrown 
away. 

T. H. H. 


History of Geography. 

1 Manuali Hoepli.’ L. Hugues. Cronologia dolle Sooperto e dollc Esplorazioni 
Geografiche, dall* anno 1492 a tutto il seoido xix. Milan : Iloepli. 1903. 

Prof. Hugues here gives a carefully compiled summary of geographical explora- 
tion from 1492 to 1900, arranged chronologically. It should prove most valuable 
for purposes of reference, forming as it does to some extent, with the help of the 
excellent index, a much-needed Dictionary of Geographers. The list of names is 
fairly exhaustive, including many less-known travellers, as well as writers like 
Glareanus and Varenius. Some mistakes and omissions were no doubt unavoid- 
able. Thus, Sir H. Johnston appears (onoe only — under 1883) as N. H. Johnston, 
siMi we miss the name Ravenstein, though we find suoh names as Ruga, Hamy 
and Gallois duly entered. 
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TEX SOCIETY. 

Award of the Victoria Medal to Dr. Sven Hedin. — At the meeting of 
the Counoil of the Society on Deoember H, it wan decided to reoognize 
the great importance to geography of the scientific work performed by 
Dr. Sven Hedin in Central Asia, by the presentation of the newly 
instituted Victoria Medal, awarded for the first time in 1901 to Mr. 
Havenstein. As will be remembered, this medal is to be given, not 
annually, but as oooasion may arise, to such travellers or geographers 
as may be regarded as entitled to speoial recognition for the value of 
their work. It thus to some extent takes the place of the speoial 
medals which have in the past been awarded to suoh travellers as 
Stanley or Nansen, who have already been holders of the ordinary 
medals, but whose further services to geography have called for some 
additional recognition by the Society. Dr. Sven Hedin occupies a 
similar position, having received the Founders Medal in 1898, after his 
return from his first great expedition, while the high appreciation in 
which his work is held is further shown by the fact that the award has 
probably been made for the first time on an oooasion other than the 
Anniversary Meeting of the Society. It has quickly been followed by 
the presentation to tho explorer, during his visit to Edinburgh, of the 
special “ Livingstone” Medal of the Scottish ( leographioal Society. 

XUROFE. 

The Basin Of the Amo- — In the Riviata Utogr. Ital ., June and July, 
1902, Prof. Oberti treats of the hydrographical history of the Amo basin. After 
discussing the uncertain morphology of earlier geological periods, he states that 
in Pliocene times the Arno did not exist, but that the lake of the Mugello was 
drained through the lower lake of Montevarchi and the Val d’Ambra to the sea, 
while a lake in the Casentino valley sent its waters to the site of the present plain 
of Arezzo, and thence through the lagoon of the Chiana valley to the gulf of 
ChiuBi. Towards the end of the period orogenio movements of such intensity 
occurred as to define the present morphology of the basin. The land rose to the 
south-east and Bank to the north-west, while a fault on the line Florenoe-Signa 
drew off the waters of the lake of Mugello and Valdarno to the west, where they 
reached the sea beyond Cascina. The waters of the upper Amo baBin, no longer 
finding an outlet by the Val d’Ambra, rose till they poured out into the Sieve. 
A lake of no great size remained in the lowest part of the Oasentino valley, 
partly separated from the Amo basin, and communicated by the narrows of Chiani 
with the lacustrine basin of the Val di Chiana, the waters of which, joined by 
those of the lakes of Perugia, Montepuloiano, and Chius!, made their way to the 
Tiber. The narrows of Chiani became the dividing point between two opposite 
tendencies — active erosion in tho north and deposition of sediment in the south — 
so that the streams on the northern side tended more and more towards the Amo, 
which gradually extended its basin southwards. Prof. Oberti gathers from various 
writers the history of this southern displacement, and mentions the engineering 
works erected to cheok it in the seventeenth and eighteenth oenturies. 
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Settlements in the Netherlands.— A series of interesting articles by 
Dr. H. Blink, on the settlements on and around the Drente plateau, has appeared in 
the Tij'hchrift of the Royal Dutch Geographical Society, Deel xviii. No. 5, and 
Deel xix. Nos. 1, 4, and 6. Hitherto the history of settlement in Holland from 
an anthropogeographical and economical standpoint has been little studied, and 
Dr. Blink desires to till the gap. He has chosen the Drente plateau for the subject 
of his first essay, because settlements of very old and more modern types occur 
here side by side. He describes the old German colonies on the edge of gently 
doping hills which presented good ground for cultivation. The villages were built 
in irregular groups of houses with open spaces between them. In tho fen colonies, 
on the other hand, the houses skirted the roads, paths, or canalB in long rows. 
Dr. Blink describes how turf-cutting and cultivation progressed hand-in-hand in 
lb* Groningon fen colonies, and how the development of the peat industry led to 
the construction of canals and the growth of shipping as the peat was carried to 
more and more distant markets ; and treats of the manufactures that have sprung 
up in more recent times. Tho details concerning the various land tenures, the 
houses and 1 the mode of life of the villagers, the systems of working the peat, 
etc., combine to form a very instructive picture of past times in Eastern Holland. 

North Sweden as an Agricultural Country.— The adaptability of the 
northern part of Sweden for cultivation has been keenly debated, and very opposite 
opinions have been expressed ; some of the diBputantB maintaining that the natural 
conditions prohibit any great development of agriculture, while others dream of 
colonization on a large scale. Jn Ymer % No. 3, 1902, Prof. Hiigbom sets forth the 
actual conditions. As regards climate, he points out that North Sweden has the. 
advantage of Finland in that the night-frosts are more severe in the latter country, 
where, however, the agricultural population is more numerous. If, too, the cropB 
obtained in Northern Sweden he compared with those of Southern Sweden, it 
appears that the yield » not Icbs than on average lands further south. Prof. Hiigbom 
then passes in review the physical conditions of the country, dividing it into four 
regions- — the coast and fringing belt of islets and rooks (tho elcargnrd) ; the region 
of marine days and river sediment ; the region of moraines and bogs ; the highlands 
and lake district. Along the coast and ekargard the finer particles have been 
washed away by the sea aB the land has risen, and this process is still going on. 
Only in a few sheltered spots are small arena of available soil left behind. The 
second district extends inland to the highest level reached by the sea after the 
inland ice melted away and the morainic deposits were left. This limit varies in 
different parts from 6r»0 to 900 feet above the present sea-level. Here the sand, 
light soil, and clay washed out of the moraines are deposited in the valleys and 
low-lying landB, and old river deltas form good land for the farmer. This is the 
agricultural land of the country par excellence. Adjoining it ie the region of 
morainic accumulations nnd large bogs, where the material of the moraines covers 
most of tho surface and has not been sorted by water, so that the ground is for the 
most part encumbered with stones, and cannot be utilized, though the chemical 
constituents of the soil render it naturally fertile. The bogs, some of which are 
0 or 7 miles in extent, are, and might be more extensively, utilized as meadow- 
land. In the region of the highlands and ioe-lake sediment the valleys are often 
filled with fertile Boil collected by lakes and streams, and cultivated lands are 
found as high as 1600 feet above sea-level. These are especially productive where 
they contain lime derived from the Silurian formation of central Jamtland. The 
elevation and climate are the chief obstacles to cultivation, but the frosts are leas 
severe than might be expected. Prof. Hogbom has collected statistics showing the 
growth of population and extension of agriculture, etc., In the various regions, and 
exhibits these details in a map and diagrams. 
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Lakes of the Kostroma Government— The valley of the river Kostroma 
in its middle and lower course lies 230 to 390 feet above sea- level, while in the 
source-region at Soligalich the normal height of the river is only 436 feet. Its 
valley is about 20 miles broad in the lower part, owing to the combined action of 
the Kostroma and Volga, which flows up the Kostroma in spring to a distance 
of 40 miles, checking the current of the latter and causing much erosion of the 
1>ed-rock and deposition of alluvium. At the present time the spring flood does 
not extend to the limits of the valley, which were evidently at a former period, 
before the river-beds were cut down so low, the banks of a great lake. The basin 
of the river and its tributaries, a hilly belt that slopes south-eastwards to the 
Volga from the boundary of the Government, is now studded with a number of 
small lakes, some of which were examined by M. Grachef in 1901. In the neigh- 
bourhood of the lakeB in the Uzoksa valley the villages are built on piles 3 feet 
f» inches to 12 feet high, according to the situation, for in the spring large tracts 
are flooded, and these villages stand, like Venice, in the midst of the water, 
communication being possible only by boats. Ab tbe land is bo long covered 
by water, tbe only crop that can be raised is hops. The hop-yards extend ovor 
large areas, yield a good profit to the inhabitants, and Bupply tbe chief article of 
trade. Tbe chief lakes dercribed by M. Grachef are the Yelikoye, Sloinskoye, 
and Idolomskoye, in the baBin of the UzokBa (or Uzoka), right-hand tributary of 
the Kostioma; and the Galich, Chukhloma, and Gushcha, drained by eastern 
tributaries of the river. The largest of all is the Galich, with an area, according 
to Strelbitski, of 29$ square miles. Tbe water is shallow, the greatest depths 
occurring along furrows which seem partly to form continuations of the beds of 
the btreamB that feed the lake, partly to follow the line of the banks. At high 
water the river Beksa flows back into tbe lake and raises its level. The lake 1 b 
frozen over from about November 7 to May 7. The Gushcha lake slopes down to 
a hollow near its northern bank. The depth of sudden change of temperature 
(Spru7i(fachirht) is at 20 to 30 feet (temp. 38° Fahr.) ; in shallower places the 
water gradually cools (in »7uly) from 70° at the surface to 44° at the bottom. The 
water of the Pokheyevskoye lake, which has a bottom of firm clay and hare banks, 
is peculiarly transparent. The following table gives the dimensions, etc., of some 
of tbe largest, deepest lakes : — 


Galich ... 

( Jhukhlomu 
Gnshchii 
Pokheycf 
Volikoyo 
Idol Dina 



Max. length 

Maximum 

breadth 

In mill* and 
furlongB. 

Maximum 

Mean 


lu milPA and 
furlongs. 

depth in 
feet. 

depth 
in leet. 


10 

5 

4 

0 

14*8 

5*4 


3 

6 

4 

8 

148 

4-9 


0 

2-6 

0 

J*8 

08*2 

28 


0 

2 

0 

1-8 

62 

295 


1 

6 

1 

2 

6 

2 l 

... 

1 

2 

! 

0 

1 

4’5 

— 

4 f 


(Transparency 
In ieet. 


2-5 

1-6 

148 

4 to fio 


( 'oluur In itu 
Ule-Forel 

HCftlP. 


20 

10 to 17 


Zemlevedeniye , Nos. 2 and °>, 1902. 


Hr. C. W. Campbell 1 ! Expedition in Kongolia.— Mr. C. W. Campbell, of 
H.M. Consular Service in China, who first became known to geographers for his 
journey through Kcrea to the Ch’ang Pai Shan, described before the Sooiety In 
1892, has lately returned to this country after accomplishing an important journey 
through Eastern Mongolia, extending in all to about 2600 miles. Parts of his 
route have probably not been traversed previously by Europeans, while be appears 
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to bo the firet Englishman (at least, who has given any account of his journey) to 
travel at all in Eastern Mongolia and the Kerulon valley.* The expedition had 
boon plauned for 1900, but was then frustrated by the Boxer troubles. The start 
from Peking was eventually made on June 3, 1900. Proceeding via Kalgan, Mr. 
Campbell reached the Anguli Nor, and then made a tour north and north-east 
through Chaharia by an unbeaten track to Dolon Nor, visiting the old Yuan 
capital, Shang-tu, on the way. He then visited the [Dalai Nor, and thence went 
north and north-east to the Khalka river, which he followed for some days to the 
north of Buir Nor, afterwards striking across to the Kerulon, and getting a view of 
the great Dalai Nor from a hill called Bogdo-ul. The Kerulon was followed to 
the district of the Tsetsen Han, overlord of the Western Khalkas, whence Mr. 
Campbell struck across to Urga, which he reached on September 6. From Urga 
he made two long trips and one short excursion, during which he visited the 
Kentei mountains, traced the Kerulon to one of its sources, and finally traversed 
thv Orkhon valley, visiting the old Turkish monuments brought to light by 
YadrintstiT and Radloff, the ruins of the old Uigur capital, Hara-balgas, and the 
celebrated monastery of Erdeni-tsu, the probable Bite of the ancient Kara-koram. 
On the main journey to Urga he was accomjianied by an Indian Bub-surveyor lent 
by the Indian Government, who executed a survey with the plane-table, while Mr. 
Campbell himself made a series of barometrical and temperature observations, took 
observations for latitude and compass variation, and put together a fair collection 
of plants. It is interesting to compare this journey with that of the old Jesuit 
traveller Gerbillon, whose journeyB led, broadly speaking, over much the tame 
ground in the seventeenth century. 

Minerals and Mining in Korea. — So much has been written on the subject 
of the mineral resources of Korea, that the report of the British Consul at Chemulpo 
with regard to the question will be read with interest. The American gold-mining 
concession at Wonsan employs over four thousand Korean labourers, works five 
mines, and has exported gold to the value of £150,000 during the past year. A 
British company has commenced work on a powerful vein of pyrrhotine carrying 
copper for a width of 13 foot, and have also discovered seams of coal of a highly 
anthracitic character. 

The Kirghiz Steppe in the Semipalatinsk Government— In 1898 and 
1899 M. Tikhonovich, with three companions, investigated the Kirghiz Stepiw 
with the object of ascertaining the general condition of the water-supply and the 
capabilities of the soil for cultivation. His journeys extended over some 44,000 
square miles, between 48° and 53° 40 ' N. lat. aud 75° and 81° E. long. The 
steppe is in general a plain, the highest point, in lat. 51° 30, having an absolute 
elevatiou of only 850 feet, while the Irtish sinks from a height of only 423 feet 
at Pavlodar to 143 feet at Omsk, after a course of 280 miles. In the south a 
ring of mountains, culminating in the Kizil-ra (the Kizil-tash of Semenof), 
5080 feet high, forms the watersheds between the Irtish and the Balkash lake and 
lietween the Irtish and Ishim. On the Balkash slope there are numerous streams, 
hut hardly any lakeB ; in the elevated country there are lakes fairly well supplied 
with water by streams ; and in the steppe lakes are numerous, while ‘almost the 
only river fo the Irtish. In the Barjanauly and Karkarali mountains aoxne of the 
lakes are of teotonic origin, being connected with the strike of the folds and the 
slope north-north-westwards, in which direction the sea of early Tertiary timos 


* Mr. T. W. Atkinson’s furthest point in this direction seems to have been 
Ntrchinsk.in the valley of the Argun, but It is not easy to separate the descriptions in 
his work which are based on his own travels from those derived from Russian works. 
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receded. Other agents, chiefly uulian, played only a secondary part in their 
formation. Other lakes, as the lvara-sor (a sor is a lake which dries up in 
summer) and B&likti-kul, are duo rather to the action of the wind on loose 
deposits, many of them lying in coal-bearing strata of little consistency. There are 
signs, however, that water-* rosion was formerly more active in this region, and 
possibly has assisted in the excavation of the Kara-sor. The remaining lakes may 
be divided into old lakes of the primeval steppe, old lakes of the old coast belt, 
and lakes formed in the Post-Pliocene period. The first are connected with a 
negative displacement of the coast-line in the Oligooene period, the second with 
abrasion during the early Tertiary transgression, and the third are the result of 
the level surface of the steppe. The last are fresh or only slightly brackish, and 
Ho at a higher level than the salt lakes in basins of Oligooene clays. The tectonic 
basins in the mountains are fairly supplied by streams. In general the lakes are 
disappearing, but this doeB not prove that the whole region is drying up. Besides 
common salt, the waters of the lakes contain potassium oxide, chloride, and 
sulphate, calcium sulphate, magnesia, magnesium chloride, alum, etc. 

The Founding of Fort St. George, Madras — Mr. William Foster, whose 
previous contributions to our knowledge of the early trading operations of the 
English in India are well known, has placed students under a fresh obligation 
by the publication of extracts from early documents relating to the founding 
of Fort St. George, which have hitherto been hidden away in the India Office 
records. \s Mr. Foster points out in his preface, the history of Madras and its 
fortress has been dealt with by many historians, but the rocords to which these 
have had access have been limited to those available in tlio city itself, which 
commence only in 1070. The present selections, many of them taken from the 
important collection of “ original correspondence " preserved at the India Office, 
lake ub back to the first establishment of the settlement and its history under 
Hindu rule, and therefore supplies a hitherto musing chapter of great interest. 
Mr. Foster weaves his extracts with much skill into a connected narrative, allow- 
ing the old writers to tell the story in their own words where possible, but supply- 
ing the necessary connecting links and eluoidationB, sometimes gathered from 
contemporary Dutch records. Before the founding of Fort St. George, the English 
had been established at Masulipatam, where they were subject to the exactions of 
the Mohammedan rulers of Goluonda and their satellites, and were placed at a 
great disadvantage as compared with the Dutch, who had a settlement at Pulicat, 
home *200 miles to the south, under tho milder administration of the Hindu king 
of Vijayanagar. In 1020 they obtained a grant of laud at Armagon, a little north 
of Pulicat ; but the conditions here too were unfavourable, and the English factors 
were ready to seize any opening for the establishment of a post still further south. 
The desired opi»ortunity was afforded by the overtures made by the Naik of the 
district round Madraspatam, as the Bite of the future city was then called. In the 
negotiations with the Naik, as also in the actual founding of the fort (1640), 
the details of which are fully elucidated by Mr. Foster’s extracts, Francis Day 
played a prominent part, showing much determination and initiative, though ill 
supported by his superiors. Much of tho responsibility was, however shared by 
Andrew Cogan, to whom, Mr. Foster thinks, sufficient credit has not hitherto 
been given for his part in the undertaking. Several misstatements which have 
obtained currency with regard to the founding of the settlement are also corrected. 
Thus Mr. Foster shows that the original grant by the king of Vijayanagar was 
not made by Sri Hangs III., as is usually Btatod, for he had not then come to the 
throne ; also that it did not hand over a district 5 miles long by 1 mile wide, 
for in 1045 the English appear to have possessed only Fort St. George and its 
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immediate vioinity. The original name given to the settlement was Chenna- 
papatam, after the father of tlie Naik, whence comes the present native name 
of Madras — Chennapatam. But the old name held its own with the factors. The 
first instanoo of the abbreviated form occurs in 1642 (as Maddaras) ; but as in the 
original the word comes at the end of the line, and has a mark of contraction over 
it, we cannot infer that this form had yet become general. 

Perim Island.— Miss llaisin, D.SC., describes Perim in a paper on the geology 
of Perim island in the Geological Magazine (May, 1002). It is about 6 miles 
long, and 14 mile distant from the mainland on the east, and 9 to 10 miles on tho 
west. It rises in a horseshoe shai>e, open to the south, out of a shallow sea, the 
5-fathom line curving into the harbour. Low plains, evidently raised beaches, 
under 12 feet above the sea-level, form about half the island, and the hills above 
this plain rise to 249 feet. The foundation rocks of the island are voloanic, 
chiefly basalt and voloanic tufis. The surface, to a depth of about 7 feet, consists 
of ^regular lava blocks embedded in whitish calcareous Band or mud. The horse- 
shoe shape is no evidence of the island having been part of a crater-rim, but itB 
present form is due to denudation and oscillations of level acting on an island 
built up of volcanic masses (which lie roughly horizontally) within a shallow 
roral-buar.'ng sea. 


AFRICA. 

Opening of the Great Nile Dam— The last stone of the great Nile dam at 
Assuan, one of the greatest works of the kind the world haB ever seen, wbb laid by 
1I.R.H. the Duchess of Connaught in Deoember, an undertaking fraught with 
rcsultB of the greatest importance for the future prosperity of Egypt being thus 
brought to a successful conclusion. The whole work has been completed in little 
more than four years, the contract (which allowed five years for the execution of 
the work) having been entered into by Messrs. John Aird & Co. in February, 
189b, while the first stone was laid by the Duke of Connaught on February 12, 
1899. The magnitude of the task, and the energy displayed by the contractors iu 
its execution, may be judged, however, by the fact that at times as many as 23,000 
men were employed at once, either at the great dam itself or the subsidiary barrage 
at Aesiut. Of these the groater number were Fellahin, who proved excellent workers, 
while of the remainder the bulk was composed of skilled Italian masons, whoso 
numbers sometimes amounted to 2000. The history and prospective advantages of 
the undertaking are clearly sketched by Sir W. WillcockE — the engineer by whom 
the original plans were drawn up at the instance of Sir \V. Garstin — in his work 
published in 1901, under the title, 1 The Nile Reservoir Dam at Assuiln and After/ 
which also gives plans and sections of the dam. Sir W. Willcocks points out the 
special features which give to the Nile dam a totally novel character, and which, 
in hiB opiuion, will cause it to mark an epoch in dam-building, not only for irriga- 
tion purposes, but for the control of mighty rivers in flood with no 1 'ss surety than 
thoy have hitherto been controlled at periods of low water. Ab built, the dam 
follows a straight line aoroBs the bed of the river at the first cataract, in the place 
of the curved line originally chosen by Sir W. Willcocks with a view to obtaining 
the soundest rook-foundation. Originally it was proposed that the height of the dam 
should be 100 feet above the zero of the Assuan gauge, but in deferenoe to protests 
against the periodic submergence of the Phil® temple (though in Sir W. Willcocks' 
opinion this would cause no greater damage than the partial eubmergonce which 
will uow take place), the height was subsequently lowered by 26 feet. The storage 
oajMcity has thus been reduced from 86 to 36 milliards of cubic feet, though the 
am is said to be strong enough to hold up 70 milliards, and it would be quite 
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possible to increase the height at a future date to 93 feet above the zero of the gauge. 
Even aB made, tho reservoir will contain over one thousand million tons of water, 
while, according to Sir Benjamin Baker, the volume of water issuing from it during 
the summer months, when the needs of the cultivators are greatest, will be equiva- 
lent to a river double tho size of the Thames in mean annual flood condition. The 
results to be expected from the completion of the present scheme may be judged 
from the following facts. For the complete development of its 0 , 250,000 acres of 
cultivable laud, three-fourths of which depend entirely on perennial (&9 opposed to 
basin) irrigation, Egypt haB been shown to need 30,000 cubic feot of water per 
second of summer supply. Of this, iu poor years, the Nile supplies only some 
8000 cubic feet, leaving 22,000 to be supplied by reservoirs. A discharge of this 
amount for seventy-live days is reckoned as representing 150 milliards of cubic feet 
of water, 70 milliards of which, or about half, would be supplied by tho Assuan 
reservoir if the height of the dam wore raised. The new supply thus available for 
tho three summer months would, therefore, be considerably greater than the ordi- 
nary discharge of the Nile iu a poor year. The Assuan dam may bo considered as 
the first step in a still vaster storage system, by which tho whole needs of Egypt 
will ultimately bo supplied, whether by tho utilization of Lake Tsana or of the 
great Equatorial lakes. 

The Da Bourg Expedition in East Afrioa. — In the Journal for August, 
1902, wo reproduced from La Geographic some particulars of the French Expe- 
dition under the Vicomte du Bourg do Bozas, which had traversed the Somali and 
Galla countries, and was then making its way west through the region between 
Lake Rudolf and the Nile. Dr. A. D. Milne writes to us from Nimule, a station 
of the Uganda Protectorate on the upper Nile, announcing the arrival of M. du 
Bourg's expedition at that place on September 9 last. It had left Adis Abbaba, 
on the second stage of the journey, on March 4, 1902, and proceeded, apparently 
l>y the valley of the Omo, towards the north end of Lake Rudolf, in the neigh- 
bourhood of which the routes of Dr. Donaldson Smith and Majors Austin and 
Bright were crossed. For the first half of tho way the tribes wore mainly hostile, 
but, by the exercise of tact, fighting was almost entirely avoided. On reaching 
the district ut the .lalli, a section of the Langu, M. du Bourg was informed that 
there were u 'i urks ” at Dufile, news of the re-occupation of the Nile province 
having therefore reached thorn. They also knew of Khartum and Mombasa, could 
speak the Nile. Arabic, and wore cottons from Zanzibar. Dr. Milne suggests that 
they must be a remnant of Emin Pasha’s mutineers, who were ulso encountered 
by the. Macdouald Expedition. They live 170 miles west of Nimule. Tho 
scientific material obtained by the expedition includes a large number of zoological 
specimens, anthropological measurements, photographs, linguistic notes, etc. An 
important discovery of fossil remains wob made on the right bank of the Omo. 
They wore identified by Dr. Brumpt, tho zoologist of the party, who found many 
largo fish; two species of crocodile; two of elephant (one probably a good deal 
larger than the existing species, the other quite a pigmy, not more than a metre in 
height); three different species of JEguidie, probably zebra; many hippos; five 
kinds of pig; and eighteen specimens of antclojie. Flint chippinge, dating from 
pre-historic timoB, wore also discovered. M. du Bourg is contin uin g hie journey 
westward by the Congo route, and hopes to reach Baris by the twgimiing 0 f April. 

Tirit Ascent of Hoiut Korn.—' The great peak which rises from the M..«i 
steppe to the west of Kilimanjaro was asoended in November, 1901, by Dr.Uhlig 
and Lieut. Schieritz, the former a meteorologist from Dar-es-Salaam, the latter, who 
lias since succumbed to typhoid fever at that place, at the time the officer in charge 
of the German station at Great Arusha. Lieut. Scbieritz’s notes on the mountain, 
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together with reproductions of his photographs, which give an excellent idea of the 
physical character < f Mount Meru, are printed in Nr. G of the last volume of 
Globus (vol. 82, 1002), accompanied by explanatory remarks by Herr Brix Fttrster. 
Meru was discovered by Rebmann in 1848, but though its imposing outline has 
impressed many travellers, few have actually reached its fcot,* and only three 
original pictures of it appear to have been published. It is, as is well known, the 
second highest mountain in German East Africa, and the more restricted baso 
from which it rises, and the consequently greater BteepneBs of its side, make it, 
in some ways, a more striking object than Kilimanjaro. Lieut. Schieritz's photo, 
graphs show the mountain as viewed from the north (from which side no picture 
had previously been taken), as well as from the Bouth, south-east, and east, while 
anotLer view shows the Bpur running out from the main mass to the north-west. 
The view from the east gives a good idea of the form of the crater, which, accord- 
ing to Lieut. Schieritz, is breached on the north-east, and here giveB passage to 
streams strongly impregnated with natron. There is a smaller crater within the 
main one. The ascent was made from Great Arusha, through the district of Meru. 
the surface of which is compoeed of green hille — in part the spurs of the great 
mountain. Thence the way leadB through the zone of forest, aoroBB a corner of tho 
district of Ngongongara, until it emerges into more open country, from which a 
line view of the crater is obtained. The forest zone is narrower than on Kiliman- 
jaro, and the succeeding zone of bamboos, which embraces most of the foothills iu 
the south (about 6500 feet), ceases where the actual peak of Meru is reached. The 
zone of tree-heaths, which has unfortunately been devastated by fire, roacheB to 
about 13,000 feet, the highest point being estimated at about 15,700 feet. No 
trace of snow seems to have been met with, although tbe travellers are said to have 
reached a point about 15,400 feet above the sea. Herr Fdrster remarks that tho 
volcanic character of the mountain was first recognized by von Hohnel, but this 
is scarcely correct, as Thomson, in 1885, spoko of it as the “ wonderful volcanic 
cone of Meru ” (* Through Masai-1 and,* p. 143). 

The Geology Of Gape Colony.— The Annual Report of the Gape of Good 
Hope Geological Commission for 1000 (Capetown, 1901) has just come to hand. 
The area surveyed mainly lay in the west of tho High Veld in the divisions of Cal- 
vinia, Van Rhyns Dorp, and Clanwilliam. (1) Ex Africa semper aliquid vovL 
In Cape Colony, above the Namaqua schists, are the ancient Malmesbury bedB of 
the south-west, and nnoonformably above these lies the Table mountain sandstone. 
A new Berios of beds of slates, sandstones, and conglomerates, differing in character 
from the Malmesbury beds, has been found overlying them and underneath the 
Table mountain sandstones in the Van Rhyn*s Dorp division, and to them, 
temporarily at least, tbe name Ibiquas series has been given. Ripple-marks and 
animal tracks have been found in the Ibiquas sandstone, and these, with tho 
solitary exception of a piece of quartzite with worm-tubes from the Table moun- 
tain sandstone, are the only fossil forms known in rocks older than the Bokkeveld 
beds which lie above tbe latter. Tbe Ibiquas conglomerate, which contains granito 
boulders, may be contemporaneous with the Oango conglomerate, but Dr. Corstor- 
phine urges oaution in generalizing about South Afrioan geology. (2) A glacial 
deposit has been found interbedded in the Table mountain sandstone at Pakhuis 
pass, and the director has no hesitation in adopting his assistants’ conclusion that 
the glacially marked stones have been deposited contemporaneously in these sand- 
stones, and so are probably of early Devonian age, and not a portion of the Dwyka 


* The first attempted asoent was that of Teleki and von Hflhnel in 1887. but there 
travellers only reaohed an altitude of 4900 feet on the south-eastern foot-hills. 
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conglomerate folded into an anomalous position. The elevation of the Malmesbury 
beds probably formed the land whose denudation produced the material for the 
Table mountain quartzite, and from this land surface the ice-scratohed stones may 
have been carried. “ The fact is noteworthy that glacial action should have played 
a conspicuous part on each of the two most ancient land areas’ 1 revealed at the 
Cape. (3) The change from the southern conformity to the northern unconformity, 
beneath the Dwyka conglomerate (see Geographical Journal , December, 1902, 
p. 631), has been traced northwards from the Ceres division, although, owing to 
difficulties of transport, the actual spot where the uncomformity begins was not 
visited. (4) In the area surveyed, unlike the region farther south, basic dykes 
and sheets have been exposed iu nearly all the older series, and are of the same 
type as those intrusive in the younger rocks of the Central Karros. 

Decline of Mozambique. — The serious condition of Mozambique, especially 
so far as regards its commerce, is alluded to at considerable length in the recently 
published consular report. In the island of Mozambique itself great stagnation 
prevails, and signs of commercial decay are everywhere manifest. The exports of 
last year are little more than one-third of those of the preceding year ; two of the 
most important European trading houses have withdrawn, and even the British 
Indian merchants find it almost impossible to exist. The causes of thiB decadence 
are said to be various, but foremost among them is the disturbed condition of the 
country, which is absolutely closed to commerce inland, even to within a distance 
of 10 miles of the coast. There has lately been a considerably diminished rainfall, 
and the resultant drought has caused widespread famine on the mainland. More- 
over, the country has been visited several times by immense flights of locusts, 
which have done incalculable damage to the cereals and the palmB. Firm repres- 
sion of the rebels in the interior, and a more liberal customs tariff, which at present 
weighs heavily on the trader, are, it is insisted, absolutely necessary before 
Mozambique can hope to regain her prosperity. 

Climate Of the Seychelles. — From the recent report on the Seychelles 
islands, issued by the Colonial Office, it appears that the year 1901 was distinctly 
cooler throughout than the preceding year. A moan temperature of 78*48 was 
noted, as against 79-5R in 1900, and a minimum of 68*4 was recorded — a 
temperature apparently lower than any rocorded iu the past Bix years. The 
coolest, driest, and healthiest months are from June to October. February is the 
wetteat month, with a rainfall last year of 16 inches ; August the driest, with 1'33 
iuoh. The total rainfall amounted to 102*26 inches ; it fell on 162 days. July, 
August, and September show the highest record for wind, the average foroe being 
from 9*5 to 14*2 miles por hour ; but the islands are all situated outside tho 
hurricane region. 

AMERICA, 

The Lowlands of South-Eastern Missouri.— The physical history of the 
lowlands which occupy the south-east oorner of the state of Missouri attracted 
a good deal of attention, owing to the difficulty whioh has been felt in accounting 
for their origin. The fact that the topographical features of the district have 
never been thoroughly mapped has hitherto made it difficult to obtain the acourate 
basis of fact on which to build a satisfactory explanation, and such suggestions as 
have been made have been largely of the nature of guesses. Prof. Marbut, of the 
Missouri Geological Survey, has for some time devoted his attention to the subject, 
and has, with the help of assistants, made a careful study of the ground, whioh has 
enabled him to offer a detailed explanation of the whole history of the phenomena 
( University of Mmouri studies, vol. i. No. 3, 1902). In the first part of the paper 
he carefully describes the present surface features and geology of the region, which 
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consists of belts of lowland, enclosing belts and isolated areas of upland, sloping 
steeply to the fiat-lands which surround them. The peculiarity of the lowlands is 
that they are not followed continuously by any stream, or even crossed by streams 
largo enough to be considered the cause of their origin. From the first settlement 
of the region the inhabitants have been struck by these facts, and have sought to 
account for the lowland belts either as old valleys of the Mississippi, or as due to a 
sinking of the ground during tho earthquakes of 1811 and 1812. Of scientific 
observers Dr. Branner had accepted the popular view which attributed them to the 
action of the Mississippi, but without showing how this was exercised; while Mr. 
Call placed the erosion of one of the principal belts of lowland in Tertiary times, 
before the deposition of the Tertiary sands and gravels and of the loess of this 
region. This is shown by Mr. Marbut’s examination of the country to be quite un- 
tenable, the loess, gravel, sand, and clay having been all alike cut by the force which 
eroded the lowland. A previous explanation of his own, according to which the 
main lowland belt lay along the border between an old coastal plain on the one 
hand and the Paheozoic highlands on the other, the principal ridge being regarded 
as a cuenta , is equally untenable. In putting forward his present explanation, Mr. 
Marbut shows that the lowlands have boen formed neither by subsequent erosion 
on the part of small tributaries of the larger streams, nor by subsidence between faults, 
and that the only explanation left is that they were eroded by rivers and creeks 
which have since abandoned their valleys, positive evidence for which view », he 
holds, abundant and conclusive. All the formations except the alluvium having 
been eroded by the streams to whose action the lowlands are due, the latter are 
shown to be younger than the loess. The valleys were eroded much deeper than 
at present, and afterwards filled by the deposition of alluvium, probably during the 
second glaoial epoch. The two main lowlands are shown to have been eroded by 
the Mississippi and Ohio respectively, the bluffs of each being continuous with those 
of the respective river-valleys above where they occur. The various stages of river- 
capture by which the Mississippi has twioe been diverted from its former course, 
bo as to invade the original valley of the Ohio, are clearly traced by the writer 
who points out also the pre-exiBting conditions which favoured such diversion. 
Lesser river-captures have also taken plaoe, and in this way the formation of the 
minor lowlands can likewise be explained. The study is fully illustrated by maps, 
and formB an excellent illustration of the action of processes by whioh existing 
surface features are brought about. 

The Cazibl of Dominion.— A special lteport on the Oaribs has lately been 
furnished to the Colonial Office by Mr. H. Hesketh Boll, the administrator of Dominica 
island. It gives an outline of the history of these people who, in the time of Columbus, 
were found in possession of the smaller islands from St. Thomas to Tobago, while 
the mild and timid Arawaks inhabited Cuba, San Domingo, Jamaica, and the other 
large islands. The CaribB oould not have been long in the Archipelago before tho 
advent of the Europeans, for their settlements were still small and scattered. 
Their chief strongholds were Trinidad, Santa Cruz, Guadeloupe, Martinique, and 
Dominica, and in the beginning of the seventeenth century they remained masters 
of the latter three only, the English, French, and Spanish alike carrying on a war 
of extermination against them. During a great part of the seventeenth century, 
their raids and incursions were of almost annual occurrence, and were, moreover, 
usually successful, even the governors being on more than one occasion carried off 
or murdered. In 1748 Dominica was set apart as a neutral island for the CaribB, 
but it did not long remain so, for fifteen years later it was definitely assigned to 
the British, and the small area of 232 acres allotted as a Carib reserve. In 1791 
these people were reported to consist of not more than twenty or thirty families, 
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and their taste for human flesh had probably disappeared. Their numbors have 
since apparently undergone no alteration, about four hundred claiming to be Caribn 
in the reserve. Of these, however, Mr. Bell thinks that not more than a hundred 
and twenty are of pure blood. They are undoubtedly the last survivors of their 
race in the West Indies, for the so-called Caribs of 8t. Vincent are much more akin 
to Negroes, miscegenation between Negro and Gaiib having occurred centuries ago 
on that island where, so far hack as 1700, they were known as “Black Caribs" in 
contradistinction to the “ Bed Caribs " of Dominica and Guadeloupe. Mr. Bell 
says, curiously enough, that “ the Carib type, even in the remnant which survivos 
to-day, shows an unmistakably Mongolian character, and it would be hard to dis- 
tinguish a Carib infant from a Chinese or Tartar child." The children have ex- 
tremely bright and intelligent expressions, and show considerable ability. The 
hair is described as being very straight, rather coarse, and of a beautiful blue-black 
colour; the complexion varied from brown to pinkish-yellow. Tho Carib language 
is practically extinct. Mr. Bell says, with regard to the pronunciation of the name, 
that the people themselves all pronounce it as if spelt “Cribe,” rhyming with 
scribe. The Caribs are still famous for their canoes and their waterproof baskets. 
They are great fishermen, but do not cure their surplus. Simple Agriculture is 
undertaken, and some of them possess a few cattle or sheep. They are exempt 
from direct taxation, but are required to keep in order the 2 miles of high-road 
which traverse their reserve. It is suggested that a larger area and some better 
land should be granted to them. The race is apparently being merged into the 
Negroes, mixed marriages being very common, and it is feared that in a fowdecadeH 
there will not he a single puie-hred Carib left. 

AUSTRALASIA. 

Visit to Stuart's Tree, Northern Territory of Australia.— When, in 

July, 1862, the explorer Stuart roachcd the shores of the northern sea after his 
successful crossing of the Australian continent, he signalized the accomplishment 
of his great undertaking by having his initials (J.M.D.S.) cut in a large tree in a 
valley some 3 miles from the coast, whilst he also hoisted the Union Jack on one 
of the tallest trecB by the sea-shore, and buried a tin case with the record of hiB 
journey one foot south from its base. This reoord has never since been discovered, 
but the tree with the explorer’s initials was found in 1883 by a party sent by the 
Acting Government Resident, Mr. G. B. McMinn. It was a species of Albizzia 
(one of the Mimosem sub-order of Leguminous), about 3 feet 6 inches in diameter. 
The letters were about 2 feet in length, cut very deep, and were then almost as 
perfect as when formed. In 1893, when visited by the present Government Resident, 
Mr. Justice Dashwood, and others, it was found that a great piece had been out out 
of the tree beneath the inscription, and this seems to have oaused decay, which has 
led to the death of the tree. An expedition to the neighbourhood, on Chambers 
bay, was lately organized by Mr. Dashwood, and some particulars of this were 
given in the Adelaide Observer for November 1 last. On arriving at the spot where 
the canister was supposed to have been buried, the shore was found to be en- 
cumbered with fallen trees, some half-embedded in slimy ooze, giving the impression 
that the sea is gaining on the land, in which case the tin and its contents must 
long since have been destroyed. The party next made for the site of the inzoribed 
tree, only to find a heap of white ashes, apparently not many weeks old, the tres 
having been almost entirely consumed by fire. It had evidently been dead for some 
time, and had fallen before being set on fire. The spot was marked by a stake, 
and bearings taken from other trees with a view to the future erection of a more 
permanent monument. 
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POLAR REGIONS. 

Frenoli Expedition to northern Spitsbergen in 1893.— In the Bulletin 
•h (hvgruphie Niutoriyuc ct lh&criptive for 1901 (No. 1, p. 32), Dr. Hamy pieces 
together from contemporary documents an account of a cruise to the north of 
Spitsbergen in 1G93 by four French frigates during the war between Louis XIV. 
and the 11 Grand Alliance.* 9 It was undertaken with a view to inflicting as much 
damage as possible on the Dutch whaling fleet in northern waters, this nation then 
holding a virtual monopoly of the Spitsbergen whale fishery, in spite of the vigorous 
efforts put forward earlier in the century by a French company — for a time with 
success — to obtain a share in the profits. The four frigates were under the com- 
mand of La Varenne, who had under him a number of experienced Basque officers, 
including the daring seaman known by the Bobriquet 41 Coursic,” or the Little 
Corsair, while the celebrated Gouin de lieauohene (or Beauchesne Gouin) waB 
captain of one of the ships. The expedition arrived at Magdalena bay, on the 
north-west coast of Spitsbergen, on July 29, and soon afterwards the fiist Dutch 
ships were seen. The records throw an interesting light on the activity of the 
Dutch whalers in those days, no fewer than fifty ships being met with among the 
ice to the north-east. They retreated to Bear bay, but were attacktd and over- 
powered in spite of a gallant defence, twenty-eight ships in all falling into the 
hands of the French. Dr. Hamy reproduces a contemporary chart of the north 
coast of Spitsbergen, which shows the various bays with a near approach to 
accuracy, and explains the situation of the rival squadrons during the course of the 
operations. 

Captain Amundsen’s Expedition to the North Hagnetio Pole.— 

in the Geographical Journal , vol. xx. p. 629, lines 17 and 18, the nautical miles 
are Norwegian, and as intimatod at the beginning of the article should be multi- 
plied by 4 to convett into English nautical mile®, making the figures 160 and 120 
respectively. 


GENERAL. 

Geography at Cambridge.— A step which may lead to valuable results iu 
the direction of improving the scientific training of our travellers, haB been 
taken at Oambridge by the Reader in Geography and the University Leoturers in 
Ethnology und Geology. A course of lectures and practical instruction haB been 
arranged for the Lent Term of 1903, and will be open to members of the University 
and others who may wish to undertake exploration, or who, during residence or 
travel in foreign countries, may desire to contribute to our knowledge about them. 
In addition to lectores by Mr. Oldham, Dr. Haddon, and Mr. Marr on the various 
branches of geography, ethnology, and geomorphology, the methods of survey will 
be dealt with by Mr. Garwood aud Mr. HickB. The fee for the whole oottrse will 
be three guineas, and further information may be obtained from Dr. Qaddoo, 
Inisfail, Hills Road, Cambridge, either by letter or by calling at the Museum of 
Archaeology an d Ethnology between 10 and 1 o’clock on January 16 or 17. 
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MEETINGS OF THE BOYAL GEOGRAPHICAL SOCIETY, 
SESSION 1902*1908. 

First Ordinary Meeting, November 12, *1902.— Sir Clements Markham, kc.b., 
f.r.s.j President, in the Chair. 

The Papers road wore : — 

1. Tho President's Address. 

2. “ World-shaking Earthquakes.” By Prof. John Milne, f.ic.b. 


Second Ordinary Meeting, November 24, 1902. — Sir Clements Markham, 
k.c.b., f.u.s*, President, in the Chair. 

Elections . — Frank Adam ; William Acton -Adams ; Raymond Cecil Alien; 
Eugene Andre ; John F. Baddeley ; Captain Ernald Bamardiston , R.E. ; Conrad 
Clair Riedcrmann; Francis Bradley Bradley -Birt, Indian Civil Service; David 
Mather Bowie; George Melville Boynton ; Henry Bradford ; J. F. Brahum ; John 
Brcdall ; D > . William Albert Briggs; F. D. Willoughby Bullock ; Major J, Alder 
Burdoiiflsf Class lh si dent, Northern Nigeria; Alan H, Bnrgoync; Rev . Chas. 
George Stratford Burn , M.A.; James F. Cadeuhead ; Joseph Clark; Major 
J. L.J. Clarke , East Yorkshire Regt . ; Major Stephenson B. Clark, 3rd Butt. Royal 
Sussex Regiment; Huqgitt Colbeck ; Harold Cookson ; Lieut. E. W. Cor , B.E.; 
Clarence Craig; Captain Et trick W. Creak, li.N. , C.R., F.lt.S. ; Herbert H. 
Crease; Lieut. A. A. Crookshank , R.E.; Captain 11. L. Crosthwait, R.E. ; Rev . 
J. N. Cushing ; Major Wm. Cooke Daniels , U.S. Army ; Richard Stanley Davies ; 
Joseph Burtt Davy ; Captain B. Dickson , ll.A . ; William Byron Drury , Egyptian 
Army; Captain Cyril Hammond Elgee, J st Beds, Regiment; Sir Charles N. E. 
Eliot , K.C.M.Q . , (7.7?., I] is Majesty's Commissioner & Consul-General B.E.A. 
Protectorate ; W. A. Evans ; Herbert Charles Fanshawc , late Bengal Civil Service ; 
Dr. Filippo] de Filippi ; Lieut. Angus Cadden Fletcher, R.A.M.C. ; Edmund 
Forbes; W. A. Frey math ; Gaptuin E. C. L. Fitzwilliams, Army Service Corps; 
Geo. Reginald Gill; T. Lennox Gilmour , Barristcr-at-Law ; Captain Eras, 
Herbert Gohlthorp, '3rd Punjab Cavalry ; Walton noworlh Greenly , D.S.C., Brigade- 
Major 12 th Royal Lancers ; Win. John Green street, M.A., F.R.A.S. ; Wm. Fredk. 
Hamilton, K.C., LL.D. ; Captain Jly. Evered Hayrnes , R.A.M.C. ; Baron llindlip ; 
Jiient. H. A. lloldieJi, 5 th Gurkha Rifles; Masao Hoii; Captain C. Q. W. Hunter, 
B.K.; Geo. Thompson Hutchinson ; Robert Robertson Hynd ; T. Hall Jmrie; John 
Henry Jacoby ; Jlirhard LI. Jones ; Geo. Henry Judd ; Joseph lly. Thomas Kecves ; 
Arvid Ludwig Kelly ren. Surgeon , M.D. ; Major Fredk . Weston Fcilc Macdontdd, 
J *cter Joseph MacLeod, B.A. ; Theodor Gustav Meissner; Robert Miller; 
(t. 77. MU ward ; Arthur John Charles Molyncux, F.G.S. ; Captain Herbert Anhcson 
Moore, South Wales Borderers; Edward A. J. Mu lock , Sub- Lieut. R.N. ; Henry 
O'Sullivan ; Captain Wm. McMullen Pearson , Indian Medical Service; George 
Pepper ; Major George Pereira, D.S.O., Grenadier Guards ; Charles Curteis 
Philpott ; Sydtug J. Porter ; Wm. Thos. Price; Ernest Protheroe ; Reginald 
Rankin ; WalUr Redman ; William Sheldon Ridge , B.A . ; Captain C. L. Robertson, 
R.E. ; William Htnry Robinson ; Norman Scott Rudolf , M.Sc. ; William Rudolf ; 
David Altxandtr Ruff maun ; Charles Herbert Sankey ; Frederick A. Saunders , 
M.D.; Captain Frank R. Sedgwick , R.F.A.; Henry John Selby; II. Redfearn 
Sha w ; Iranklm A. Snow, C.E. ; Captain James John stun- Stewart, 2nd Batt. 
King s African Rifles; Frederic Spence 'Path am ,• Lieut. Frank Robinson Ttesdalc, 
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dh Punjab Oa miry ; E. Tim^rlake, F.R.ll. S ; John Forward Toogood ; Reginald 
Tower, flis Majesty's M inkier at Bangkok; A. John Lyttletou Tamer; John II, 
th/ny ; F. J . Vnrley, M.A . ; Hans Vischcr , C.M.M. ; ( 'hurlcs H. Stuart Wade, J.P. ; 
Mu jot F. W. (1. Wadcson, 5 th Bengal Cavalry ; II, Boyd Wallis; Anion F, 
W Ur hen ; Mir Andrew W ingale, K.C.l.E. ; John Greaves Wiseman , F.li.C.M. 
ting,; Harry Forbes Wifherhy ; Captain 1\ It, Wood, Royal Irish Fusiliers; 
William Arden Wood, M.A,; John T. Wood, M.A. ; Rev. Frederick George 
Wright, Chaplain to the Forces ; Alfred Ernest Young. 

The Paper read was : — 

“ Exploration in Western China.” By Captain C. 11. D. Ryder, r.e. 

Third Ordinary Meeting , December 8, 1902.— Sir Clements Markham, 
K.C.B., F.u.s., President, in the Chair. 

Elections: — Lieut. Joseph Bennett- Yates, R.N.R. ; Captain G. A. S. Capi, 
It. A. ; Lieut. ITazehlean Forsyth, R.E. ; Alfred Arheli-Hardwii h ; K. D. Hairison ; 
I dent.- Col. W. B. Ilivkie, 1th Royal Fusiliers ; Frederick Julius Macaulay ; Brt oet- 
Major F. W. Mojffitt, Essej Regiment; Sir Francis I. O' Callaghan, K.C.M.U., 
C.M.I, O.LE.; Captain Thos. Ttrcnce Constantine Purl and, J.P. ; Colonel Divit 
Henry Robertson ; Commander Arthur Hayes-Madler, R.N. ; Edward John 
Scott; Major G, M. Sewell dt Cana ; Ideal. Cecil Mi net Mtaocley, R.N. ; Ale jxmdir 
William Thorne. 

The Paper read was : — 

“Throe Years’ Exploring Work in Contral Asia.” By Dr. Sven Hedin. 

Fourth Ordinary Meeting, December 15, 1902. — Sir Clements Markham, 
k.c.b., President, in the Chair. 

The Paper read was : — 

“Explorations in North-West Mexico." By Dr. Carl Lumholtz. 
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Additions to the Library. 


By EDWARD HEAWOOD, M.A., Librarian, R.Q.S. 


Tht* following abbreviations of nouns and the adjectives derived from them are 
employed to indiente tho source of articles from other publications. Geographical 
namcB are in each caso written in full : — 


A. — Academy, Academie, Akademic. 
Abb *= Abhandlungen. 

Ann. - Annalp, Annales, Annalen. 

B. = Bulletin, Hollcttino, Bolctim. 

( om. — Commerce. 

C. Rd. = Comptes Rend us. 

Erdk = Erdkunde. 

Q- = = aSS& , uft 00Sr " phle ’ r,e< ’ erafl “' 

I = Institute, Institution. 

Jz. = Izvestiya. 

J. - Journal. 

k. ii. k. =■ kaieorlicb und kbniglich. 

= Mitteilungon. 


Mag. = Magazine. 

Mem = Memoirs, Mcmoirob. 

Mot. = Meteorological. 

P. = Proceedings. 

U. Royal. 

ltev. = Review, Revue. 

S. = Society, Sooiete, Selskab. 

Sitzb. = Sitzungsberiobt. 

T. = Transactions. 

V = Vo rein. 

Verb. = Yerhandlungen. 

W. - Wissensobaft, and compounds. 
Z. — Zeitschrift. 

Zap. = Zapiski. 
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On account of (be ambiguity of the words octavo , quarto , etc., the Bizo of bookB in 
the list bidow is denoted by the length and breadth of the cover in inches to the nearest 
half-inch. The size of the Journal is 10 X 0$.; 

A selection of the works in this list will be notioed elsewhere in the “ Journal." 

EUROPE. 

Alps. Quarterly J. Qeolog. 8 . 58 (1902): G90-702. Bouncy. 

Alpiuc Valleys in Relation to Glaciers. By Prof. T. G. Bonney, u.so. With 
Section s. 

Central Europe. Drude. 

Bio Vegetation dor Erde. Sammlung pflauzon-goographiseher Monographien 
hrrausgegeben von A. Engler und O. Drude. VI. l)or Hercynische Florenbezirk. 
Grundzuge dor Pflaozeuvorbreitung im mitteldeutschcn Berg- und Hiigellando 
vom Harz bin zur Rlion, bis zur Luusitz und dem Bohinor Waldo. Von Dr. Oscar 
Drude. Leipzig: W. Engelinuun, 1902. Bizo 10} X 7, pp. xx. nud 672. Map 
and Illustrations 

France— Vosges. Boye. 

J iCB IlautuB-Ohuuinos des Vosges. Etude do Geographic et d’Eoonomie historiquos. 

Par Pierre Boyd. Paris: Berger- Lovruult & Oie., 1903 [1902]. Bizo 9 X 
pp. 432. Plates. Price 0 /r. Presented by the Publishers. 

France— Waterways. 

1" Congrbs du Bud-Guest Navigablo tenu a Bordeaux les 12, 13 ot 14 Juin 1902. 
(Wipto rendu des Travaux. Bordeaux : Feret et Fils, 1902. Size 10 X (ij, 
pp. '178. Map. Presented by the Publishers. 

France— West Coast. li.G. Ilistoriquc el Descriptive (1901) ; 313-311. Fawlowski. 

Be (Sol'e du Poitou a truvers les Ages, d’aprea la geologic, la cartographic et 
riiistoire. Pur M. Auguste Pawlowski. Map. 

Germany— Geodesy. Ktronse. 

( eutralbureau der interna tiouulon Erdmewsung. Neue Folce der VoiofFent- 
lichungon, No. 6. Krgebnisse der Polbolieubestimmungen in Berlin ansgeftihrt 
in don .lahren 1889, 1890 und 1891 am Universal -Transit der Konigliohon 
Nturnwartf von l)r. Adolf Marcuse. Berlin : G. Roimer, 1902. Bizo 11} X 9, 
pp. 30. 

Germany -Hars— Lakes. M.V. En lie. Halle (1902): 94-96. Halbfass. 

Ucber Einsturzbeeken am Biidrand des Harzes. Vorlauflgc Bemerkungen von 
Prof. Dr. W. Halbfass. 

Germany -Plant-geography. M.V. Erdk. Halle (1902]: 14-70. Bohuls. 

Btudieu ilber die phanerogame Flora und Pfluuzendocke des Baalubozirkes. I. 
Dio Wttudcrungon der Phuncrogamen im Soalebezirke sait dem Ausgange dor 
letzten kallen Periode. Von Dr. A. Behulz. With Map. 

Germany— Prussia— Magdeburg. M.V. Erdk. HaUe (1902): 70-94. Quitiow. 

Dio Wibohe, iasbesoudero dcren Bodenbau uud Bewosserung. Von Dr. W* 
Quitzow. With Map. 

Germany— Thuringia. M.V. Erdk . Halle (1902) : 8-9. Henkel. 

Karstersohoinuugen im thilringUchen Mueoholkalk. Von Dr. E. Henkel. With 
Sketch-map. 

Germany— Thuringia. Vierteljahrshefte U. Vnterricht 2 (1903); 27-32. Kollbaoh. 

Bildor aus dom Thiiriugerwald. Von Karl Kullbauh. 

Greece and Turkey. Sitzb, K.A. W. Wien. 110 (1901), (Abth. 1.) : 171-182. Hilber. 
Geologischer Reisen in Nordgreiehenland und Makedoniou 1899 und 1900 (vor- 
lauiiger Beriobt). Von Vineenz Hilber. 

Holland. He v. Q. 38 (1902) : 260-275. Billet. 

Le deeseobement du Zuiderzoe. l'ar Daniel Bellet. 

Holland. Tijds. K. Ned. Aard. Genoote . Amsterdam 19 (1902) : 909-985. Beekmun. 
Nomina Geographica Neerlandiea uit ocn geographiseh oogpunt besohouwd. Door 
A. A. Beckman. 

Discusses various geographical terms. 
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Holland. Blink. 

Tijds. K. Ned. Aard. Genoots. Amsterdam IB (11)01) : 791-707 ; 19 (1902) : 
59-107, 481-514, 930-958. 

Studies over nedorzettingen in Nederland. Door Dr. II. Blink. With Maps . 

Boo note in the Monthly Record (ante, p. 75). 

Ioeland. Biiiker. 

AcroB» Iceland. By W. Bisikor With an appendix, by A. W. Hill, on the 
plants collected. London : Edward Arnold, 1902. Size 9x6, pp. xii. and 230. 
Maps and Illustrations. Priot 12 s. 6d. Presented by the Publishers. 

This will be reviewed elsewhere. 

Iceland. J. of T. Victoria 1. 34 (1902) : 164-181. Btefamion. 

Iceland : its History and Inhabitants. By Herr Jon Stefansson, m.i>. 

Italy Baedeker. 

Italy. Handbook for Travellers. By Karl Buedekcr. First Port. Northern Italy, 
including Leghorn, Florence, Ravenna, and routes through Switzerland and 
Austria. Twelfth remodelled edition. Leipsio : K Baedokor, 1903. Size 6} x 4, 


pp. lxiv. and 564. Maps and Plans. Price 8 m. Presented by the Editor. 

Italy— Modena. Oorti. 

Lo l’rovincio d’ltalia sotto l’awpetto geografleo e storioo deseritte da Biro Oorti. 

N. 03. Regiono Emiliana. Provincia di Modena. Torino, etc. : G. B. Para via o 
Comp., 189.1. Size 8x5, pp. 50 Maps and Illustrations . Price 6d. 

Montenegro. Blaoktcvod's Mag. 172 (1902) ; 303-318. Wyon. 

Montenegrin Sketches. By Reginald Wyon. 

Norway— Fjords. J. of T. Victoria I. 34 (1902) : 125-151. Hull. 

The Physical History of the Norwegian Fjords. By Prof. Edward Hull. With 
Map and Illustrations. 

Pyrenees. Seharff. 


Uober den Einfluss der Pyrenaen auf die Tierwanderungen zwischon Fraukreich 
und Bpanien. Yon Dr. R. F. Seharff. (Bonderabdruck aus den Yerhandlungcn 
des Y. InteruatioDalen Zoologen-Congressos zu Berlin, 1901.) Jonu : Gustuv 
Fischer, 1902. Size 9} x 6}, pp. 5. Presented by the Author. 

Russia-Crimea. C. lid. 185 (1902): 355-356. Daniloff. 

Sur la geographic physique de la Yaila occidentals (Crimde). Note de E. Daniloff. 
Sorvia. Deuleclu Rundschau G. 24 (1902) : 407-415, 401-465, 532-542. Meinbard. 
1 lurch Berbien. Von Friedrich Meinbard. 


Sweden— Geology. Holst. 

Bidrag till K&nnedomon om Osterajuns ooh Bottuiska Vikouu imstgluoialu geologi. 
Af Nilu Olof Holst. (Sveriges Geologlska Uudersokning. Ser. C, No. 180.) Stock- 
holm: F. A. Norstedt & Boner, 1899. Bizo 9x6, pp. 128. Map. Presented by 
the Swei Ush Geological Survey. 


Sweden — Oology . — ■■ ■ 

Dpplysni^gar till goologlsk Ofversikts-karta ofver Bverigcs berggrund, uppruttad 
ooh utgif\ten af Sveriges Geologiska Undersokuing ar 1901, mit einem Resume in 
Deutochei Spraohe. (Sveriges Geologiska UndersSkning. Ser. Ba. No. 6.) Btook- 
holm : P/ A. Norstedt & Boner, 1901. Size 9J X 6J, pp. 62. Presented by the 
Swedish /Geological Survey . 

Switzerland— lake of Zurieh. Loser on. 

Vicrtdjahrs. Naturforeoh. Gee . ZUrich 47 (1902) : 115-198. 

Bur la repartition vertical© du planoton dans le lac do Zurich, do ddoembro 1900 
a deoembre 1901. Par H. Lozeron. With Diagrams. 

dwtanUad- Birf. Olobut 82 (1902): 110-111. Frisdrich. 

****** Terraindaretellung. Yon Dr. Ernst Friedrich. 


United Kingdom. 

of Great Britain, being the Report of a Committee of 
nf e *i?« y 2 Medical and Ohirurgical Sooiety of Loni©n. Vol. i. The ClimateB 
Vft i ij of England and the chief Medicinal Springe of Great Britain, 

i. u. The Climates of London and of the Central and Northern portions of 
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England, together with those of Wales and of Ireland. London: Macmillan Ac 
Co., 1895-1002. Size 9) x 6, pp. (vol. i.) xvi. and 040; (vol. ii.) xvi. and 028. 
Maps and Diagram*. Price 12s. Old. each volume. 

These will bo specially reviewed. 

United Kingdom— England, a. Teacher 1 (1902) : 150-106. Herbertion. 

On the One-inch Ordnance Sutvoy-Map, with special reference to the Oxford 
Sheet. By A. J. Herlxjrtson, i*n.]>. With Maps and Illustrations. 

United Kingdom —England. Windle. 

Shakespeare's Country. By Bertram C. A. Windle. Illustrated by Edmund H. 
New. London : Methuen & Co., 1901. Size 0x4, pp. xii. and 220. Map and 
Tllustratifins. Price 0s. Presented by the Publisher. 

United Kingdom— England— Cambridge. Thompson. 

Cambridge and Its Colleges. By A. Hamilton Thompson. Illustrated by Edmund 
H. New. London : Methuen & Co., 1898. Size 0 x 4, pp. xvi. and 316. Plan 
and Illustrations. Price 3s Presented by the Publishers. 

United Kingdom— England— London. J.ll. Statistical S. 65 (1902): 447-502. Welton. 

A Study of some portions of the Census of London for 1901. By T. A. W'clton. 
United Kingdom- England— Malvern. Windle. 

The Malvern Country. By Bertram C. A. Windle. Illustrated by Edmund H. 
Now. I .oi i don . Methuen Ac Co., 1901. Size 0x4, pp. xii. and 230. Plan and 
Illustrations. Price 3s, Presented by the Publishers 

United Kingdom — England Oxford. Wells. 

Oxford and Its < olleges. By J. Wells, m.a. Illustrated by Edmund 11. New. 
London: Mcthuoii k Co., 19—. Size 0 x 4, pp. xii. and 330 Plan and Illus- 
trations. Price 3s. P restated by the Publishers. 

United Kingdom— England— Stonehenge. Hunter. 

Nineteenth Century 52 (1902): 430 -438. 

The Inclosure of Stonehenge. By Sir Robert Iiuntcr. With Map. 

United Kingdom— Ireland. Geolog, Mag . 9 (1902) : 450-458. Cole 

On the Geological Structure of Ireland. By Pi of. Oronvillo A. J. Cole. 

United Kingdom — Ireland. 

Department of Agriculture and Technical lustructiou for Ireland. Ireland, 
Industrial and Agricultural. Dubliu, etc. : Browuo & Nolan, Ltd., 1902. Bize 
10 x 7, pp. 532 Maps and Illustrations. Price 5s. net. 

A most useful summary of the economic facts relating to Ireland, consisting of u 
number of articles by experts on tho several subjects. 

United Kingdom— Rainfall. Willis and Mill. 

British Rainfall, 1901. On the Distribution of Rain ovor the British Isles daring 
the year 1901, as obsorved at ubout 3500 stations in Great Britain and Ireland, 
with Articles upoij uirious branches of Rainfall work. Compiled by H. Sowerby 
Wallis and Hugh Robot Mill. Londou • E. Stanford, 1902. Sizo 8| X 5$, pp. 

00 and 252. Maps and J Hag rams. 

A special article deals with rainfall averages in the British Isles for a scries of 
years. 

United Kingdom— Sootland— Hebrides. Goodrioh-Freer. 

The Outer BIob. By A Goodrioh-Freer, Westminster : A. Constable A. Co., 
1902. Size 9 x 5), pp. xvi and 448. Map and Illustrations. Price 12s. 6<i. net. 
Presented by the Publishers. 


Arabia. JJt United Serx ioe J. 46 (1902) : 1419-1435. Waohi. 

The Present and Future of Arabia. By Major Otto Waolis. (Translated from 
the “Marine-RundBchan,” January, 1902.) 

Central Asia. Roboxovsky. 

Results of the Expedition of the Imperial Russian Geographical Society in Central 
Asia carried out in 1893-1895, under the command of V. N. Roborovsky. Part ii. 
[In Russian. ! St. Petersburg, 1899. Size 12 X 8£, pp. viii, and 290. Map and 
Plates 
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KIIUIH. 

Travels in North and Central China. By John Grant Birch. London: Hurst 
& Blackett, Ltd., 1902. Sizo 9 x 5*, pp. x*i. and 880. Illustrations. Price 
10a. 6 d. net. Pretented by the PubUthert. [Review, p. 04.] 

China. Hichole. 

Through Hidden Shonsi. By Francis H. Nichols. London: Goorgo Newnes, Ltd., 
1902. Size 9 x 6, pp. xxxii. and 884. Map and Illustrations Price 12a. 6d. net. 
Presented, by the Publishers. 


China — Xiau-chou. Rev. Franpaise 27 (1902) : 040 054. Serwigny. 

Lo ddveloppement de Kiao-Tchdou. Par J. Servigny. With Map . 

China— Kwangsi. Rev. Oohm. (1902) : 627-640. Franjoii. 

Notice sur le Kouang-Si. Tar lo lieutenant F. Frangoia. 

Itineraire dans le Kouang-Si. By the same. 

Chinese Empire— Gobi Desert. Futterer. 

< teographisohe Skizze der Wiisto Gobi zw isohen Hami und Sn-tschOu. Von 
Prof. l)r. K. Futterer. (Petermnnn* MitteHungen , Erghnzungsheft Nr. 139.) 
Gotha: Justus Perthes, 1902. Size 12 x 7J, pp. 86. Map. Price 3 m. 20 pf. 

Japan. Haas. 

Guschiidito dos Christentums in Jnpun. Von Pfarror Hans Haas. 1. Ersto Ein- 
ftihruug des Christentums in Japan duroh Franz Xavier. (Supplement dor 
“Mitthoilungen” dor Deutschen Gescllschaft iiir Natur- und Viilkerkundo 
OstaBiens.) Tokyo, 1902. Sizo 9} X 0&, pp. xiv. and 300. Portrait. 

This work promises to be*, when complete, a valuable additiou to our knowledge of 
European dealings with Japan. The first three chapters give an outline of tho early 
knowledge of Japan current in Europe, and of the first voyages of tho Portuguese to 
tlm island kingdom. 


Korea. Globus 82 (1902): 158-161. Magnus. 

Ein Besuch am Hofe \on Korou. Von Friedrich Magnus. With Illustrations . 


Malay States— Perak. Eodger. 

Perak Administration Keport for tho year 1901. By J. P. Rodger. Taiping, 
Perak. N.D. Size 13 x 8*, pp. 52. 

p e«ia. jji, Asiatic S. (1902) : 939-949. 

Historical Notes on South-East Persia. By Major P. MoleBWorth Sykes, C.M.G. 
With Map and Illustrations. 

Pe *>k- P.li. Artillery 1 . 20 (1902) : 147-154. Wyatt. 

The Western Glacis ofludia. By ( 'uptuin F. O. W r yatt. With Map. 

The previous portions of this paper appeared in the same Journal during 1900 and 
1901 . 


Russia— Sakhalin. Jour du Monde , 8 (1902) : 409-480. Labbe. 

Une Hague Russo. L’Uc do Sakhalino. Par M. Paul Labbe. Map and JUustr. 

Russia— Siberia. Zepeltn. 

Das russische Kustengobiet in Ostusiun. (Primorskaja Oblastj.) Von C. von 
Acpolin. Berlin: U. S. Mittler & Sou, 1902. Size 9* x 7, pp. 60. Maps and 
l lan - Presented by the Publishers 

Ruseia— Siberia. Ruffinann. 

Across Siberia by Rail. A Trip to the Amur Goldfields. By David A. Ruffinann. 

/>2/X 1 A«ttor° m ^ PaU MaU Gazette ^ 1U02, Sizo 8 * * 5 *» pp * 34, Pre9Mted 


t ontuins some information on mining in Siberia, of the prospects of whioh the 
wntor takes a sanguino view. 

Russia— Siberia. Beo. O. 26 (1 002) : 240-265. Barre. 

e peuplement et lu Colonisation de la Siberie. Par Paul Barre. 

T 1 ^,r iibBr ! 1 * Qwtions lHpl et Colon. 14 (1902) : 276-287. Irtbe. 

a l ransbaikalie ei la colouisation rusee. Par Paul Labbe. 

Fortnightly Rev. 72 (1902) : 551-559. 

^tam and the Powers. By X. Y. Z. With Map. 

oiniu » . or ? V 1 ® conclusion of the reoont Frauoo-Siamese agreement. Tlio map 
portion of the French ephero of aotion in Northern Siam. 
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Singapore— Hutorioal. Van dor Kemp. 

Hijd. 2W-, Tnind-en Vulleenk. Ned.-lndii- 10(IU02): 313-470. 

De stickting van Singapore, de afsland orvun mot Malakka donr Nederland, eu d« 
liritsche uunsprakun op den Linga-Riouw Arohipel. Door P. U. van der Kemp. 

On events connected with the founding of Singapore in the early pait of the 
nineteenth century. 

Syria and Palestine. Paten 

The Semitic Sorios. — The Early History of Syria and Palestine. By Lewis Bay lea 
Patou. London : John Niiumo, 1902. Size 8x5, pp. xxxvi. and 302. Map*. 
Presented by the Publisher*. 

Tibet. Petermanu s M 48 (1902) : 137-138, l(i3- 105, 184-187. Xrahmer 

Nuchrichteu von dcr Expedition von P. K. Koslow Von General Krahmer. 
With Map. 

Turkey —Palestine. B.S G. Genere 41 (1902) : 128-114. Gautier 

Lo lac de Tibcriudc Par M lo Prof. Luciou Gautier. With Illustration*. 

Turkey— Palestine. Maoalister. 

Valentine Exploration Fund, Q. Statement (1902) : 317-304. 

Pint Quarterly Report of the Excavation of Gczor. By It. A. Stewart Mucalislcr. 
With Plan and Illustration s. 


AFRICA. 

Abyssinia. Berkeley. 

The Campaign of Adowu uud the Rise of Monelik. By G. F. H. Berkeley. West- 
minster: A. Constable & (Jo., 1902. Size 9 x 0, pp. xiv. and 401. Maps. Price 
7s. 6r2. net. Presented by the Publisher. 

Abyssinia— Gallaa. Salviac. 

P. Martial de Sal vine. Uu Pouple Antique au Pays de Menelik. Lob Galla. 
(Dits d’Origine Gauloise), Grand Nation Afrieuinc. Paris: H. Oudin [not 
dutedj. Size 11 x 7J, pp. viii. and 354. Map and Illustration*. Price 7s. 

A very complete study of the Gallaa from the point of view of history, mannors 
uud customs, institutions, otc. 

Abyssinia— History. Arab-Faqih and Basset. 

Publications de Pee ole des 1 iottros d’ Alger. Histoire de la Conqufite de P Abyssinio 
(XVT Hivcle). Par Chihab Ed-DLu Ahmed Ben ‘Abd El-Q&dor surnomme Aral>- 
Faqih. Traduction Franchise ct Notes par Reiui Basset. Paris: K. Leroux, 
1897-1901. Size 10 x 0J, pp. 500. Price is. 

A new translation of the well-known history of the conquests of Mohumod Grunya, 
with valuable critical and explanatory notes. Tlio Arabic text is also published in 
the same series. 

Africa— Bibliography. — 

Catalogue of an extensive collection ot books, pumphlets, views, maps, and trans- 
actions of Societies relating to Africa and African islands. Olferod at the prices 
affixed by Francis Edwards, Bookseller, 83, High Btroot, Marylebone, London, 

W. Ootobor, 1902. Sizo 84 x 54, pp. 224 and 40. Presented by Mr. Francis 
Edward*. 

Afrioa- Zoology. P. Zooloy. S. (1902, vol. ii.): 73-79. Major. 

Dr. (J. I. Forsyth Majoi. On the remains of the Okapi received by the Congo 
Museum in Brussels. With Illustrations. 

Eritrea. Melli. 

Manual! Iloepli. B. Melli. L’Eritrea dalle sue O rig ini a tutto l’unno 1901. 
Appunti Gronistorica. Milan: Ulrioo Hoepli. 1902. Bize 0x4, pp. xii. and 104. 
Map*. Price 2 lire. Presented by the Publisher. 

A summary of the history of Eritrea. 

Frenoh Congo. Iter. Colon. (1902): 531-550. Pauwol. 

De Bangui a ( ’arnot et retour. Par R. de Puuwel. 

German Bast Africa. M. Deutsch. Schuttgeb. 10(1902): 133-138. Adams. 

Das mittlere Flussgobeit des Lukuledi. Von P. Alf. Adams. With Map. 

The Lukuledi is the river debouching into Lindi hay. 
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German East Afrioa. Stuhlmann. 

Beriehte Land - u. For*twirt*chaft Deutsch.-Ostafrika 1 (1902) : 1-23. 
IJcbersiobt ttW Land- und Forstwirtsohaft in Deutsch-Ostafriku im Beriehte jnhre 
vom 1. Juli 1900 bis SO. .Tuni 1901. Zusammen-gcstollt von Regierungsrat Dr. 
Franz Stnhlmann. 

German Eait Afrioa— Tsetee Ely. Stnhlmann. 

Beriehte Land- u. Forstmrtscliafl Deutsch-Oetafriha 1 (1902) : 137 153. 

Notizen iiber die Tsetseflioge (Glossina morsitanB Weetw.) und die durcb sie iibor- 
trageue Surrahkrankheit in Dontsch-Osfafrika. Yon liegierungsrat Dr. Franz 
Htublmann. With Map and Illustrations. 

Kameran. M. Dev tuck, fichu tzgcb . 15 (1902) : 128-130. Eoenter and Moisei. 

Jkirioht iiber eino Erkundung dee mittleren KampoilusBes. Yon Oberleuinant 
Foerster. With Map. 

Bcracrknngen zu dor Karto des Gebietes am unteren Kampo. Von M. Moisei. 
Lieut. Foerster wns a member of tbe recent boundary survey along the southern 
frontier of tbe Kamerun. 


Madagascar. Gautier. 

Madagascar. Essai do Geographic rhyaique. Par E. F. Gmitier. Paris: A. 
Challamel, 1002. Size li X 7£, pp. 428. Maps, Illustration*, and Dxaqram*. 
Price 2 5*. 

This important work will l»e reviewed elsewhere. 

Madagascar. La G„ B.fi.G. Pan* 6 (1902): 1-16. Grandidier. 

Une mission dans la region auatrale dr Madagascar en 1001. Par G. Grandidier. 
With Map and Illustration*. Also separate copy, presented by the Author. 

Moroooo. Man. 8.G. Geneve 41 (1902) : 41-61. Montet. 

TiO grand AtlaH et le Sud-Marooain. Par E. Montot. 

The writer made the journey from Marakesh to the coast through a portion of the 
Atlas range. 

Morocco— People. MeaUn. 

Tho Moors, a comprehensive description. By Budgett Meakin. London : Sonnen- 
snhem A Oo. f 1002. Rise 9x6. pp. nil. and 504 Illustrations. Price 15*. 
Presented by the Author. 

^E er * Rev. Fran false 27 (J902) : 580-000. I enfant. 

La navigability du Niger. Tar Oapitaino E. Lenfant. 

• Mockler-Ferryman. 

British Nigeria. A Geographical and Historical description of the British Posses- 
sions adjacent to the Niger River, West Afrioa. By Lient.-Col. A. F. Mooklcr- 
Jjorryman. London, do. : Oaasell & Co., 1902. Sizo 9} x 6, pp. viii. and 352. 
Map and Illustrations. Price 12*. 6d. net. Presented by the Publishers. 

North and East Afrioa. Pease. 

ionJ el 2™* l n A - frica - ®y A - E - Pp aEG. 3 vols. London : A. L. Humphrevs, 

13 * 10 *» PP* ( vo1 * *•) xviii - Rnd 330 •’ ( V(>1 * “■) «nd 314; (vol. iii.) 
Publisher Map8 aWl IlluBt,ationi - Frirr £1 ° 10 «- "et. Presented by the 

This will l>r specially noticed. 

EhodesU - Peters. 

i T cn e , E1 o“ rBd0 of the Anoiunt8 Dr - Carl Toten. London : C. Arthur Pennon, 
•nded *' &nd 448- Map ’ and nut1rat<mu - Priee2U.net. Vre- 

8eo ln the Journal for November, 1!)02. 


Sahara. 


Rev. Franpaise 27 (1902) : 544-550. 


Huguenot. 


l.es pnite an Sahara. Par Pfere Huguenot Map. 

S *Sonu^ , p!!^ ** teor °lofy. T. 8. African Philmoph. 8. 11 (1902) : 24.1-3] 8. Button. 
By J. ^nttw ,n V«n^a«. Be,Ulta ^ GreBt P1 ° teftU ° f S °" th AWW ‘- 

Vaitich. BehutegA. IS (1902): 120-122. Keu.riolunltt and Ambronn. 
n * ea ” In| nungen in Togo, angestellt vom Hauptmann v. 1 leering. Bereohnet 
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von l)r. J. 15. Messernrhmitt. Astronomische Boobaohtungen von Dr. Grvraer, 
1897. Bereclinot von Prof. Dr. Arnbronn. 

Resultate dcr astronomUchen Beobaohtungcn dos llerrn H. Klose, 1897. 

Tripoli. Ricohieri. 

G. Ricohieri. La Tripoliffcnia e l'ltnlia. Milano: Albright, Segati, e C., 1902. 
Size 9 x 6, pp. 02. Presented by the Publishers. 

The author considers that the future relations of Italy with Tripoli should bo con- 
cerned rather with an extension of commercial intercourso than with direct political 
control. 

Tripoli and Tunis. Bohoenfield. 

Aus den Staatcn d»r Barbarcskon. Von Dr. E. Dagobert SchoeD field. Berlin: 
Dietrich Ituimer, 1902. Size 10^ x 7, pp. 268. Flutes. Price tom. Presented by the 
Publisher. 

West Africa. Her. Colon. (1902) : 607-024. 

Rapport de delimitation Franco-! ‘nrtugaise de la Commission ontre le Congo ot lc 
Cabinda b 


NORTH AHERIOA. 


Canada - Historical. P. ami T.B.S. Canada 7 (1901) : (Sec. I.) 97 116. Suits. 

Da Riviere dos Trois-BiviereH. Par M. B. Suite. With Map. 

Canada — Historical. P. and T.B.S. Canada 7 (1901): (Sec. I.) 17 9G. Suite. 

Le Fort de Frontenac, 1668-1678. Par M. Benjamin Suite. 

Canada— New Brunswick. P. and T.R.8. Canada 7 (1901) (Sec. IV.) : 45-56. XUt. 

The Carboniferous BnBin in New Bruuswick. By R. W. Ells, ll.d. 

United States— Arkansas. Brannor. 

Annual Report of the Geological Survey of Arkansas for 1892. Volume V. The 
Zinc aud Lead Region of North Arkansas. By John C. Brannor. With Atlas. 
Little Rock, 1900. Size 9 x 6, pp. xiv. and 89U Maps and Illustrations . 
Presented by Dr. J. C. Browner. 

United States— Census. Hunt. 

£S?, BUB ,?®E? rta , Vo1 H * Twelfth Census of the United States, taken in the year 
1900. V uliam R, Mcrriam, Director. Population. Part ii. Prepared under the 
supervision of William C. Hunt, Chief Statistician for Population (pp. ccxxiv. and 
7.»4). DUto, Vols. v. and yi. Agriculture, Parts i. and ii. Farms, Live Stock 
and Animal Products (pp. ccxxxvi and 768). Crops and Irrigation (pp. 880). 
Ditto, vein, vii.-ix. Manufactures. Parts i.-iii. United States by Industries 
(pp cccxlu. and 698). States and Territories (pp. x. and 1102). Special Reports 
ol ^. led , I ndu * triea ( W- xxiv aml 1I20 > Washington: U.K. Census Offioe, 
1902. Size 12 x 9J. Maps and Diagrams. Presented by the Director of the Census. 

United States — Education . 

Board of Education Special Reports on Educational Subjects. Vols. 10 and 11. 
Education m the United States of America. London : Eyre & Spottiswoode, 1902. 
Sjj* (vo1 - 1()) vL 411,1 r » 26 • (vol. 11) vi. and 612. Price (vol. 10) 2s. 3d. ; 


United States — Geodesy. Behott. 

Treasury Department. U.S. Coast and Geodetic Survey. Speeial Publication, 

JrmiP e(> Ti 0 v y ? RB ^ n * <)bIi S? e Arp of tho Unitod States and Osoulating 
huheroid. By Chas. A. Schott. Washington, 1902. Size 1U x 9, pp. 394. 
Maps, Diagrams , and Illustrations , Presented by the U.S. Treasury Department. 

United States— Geodesy. 


Report of tho Superintendent of the Coast and Gcodetio Survey, showing the 
progress of the work from July 1, 1899, to June 30, 1900. wihington, 1901. 
Size 12 xB» f pp. 724. Maps and Illustrations. Presented by the U.S. Coast and 
Geodetic Survey. 

Ditto, July 1, 1900, to June 30, 1901, pp. 440. 

United States— Geologioal Survey. Warma 

B.U.8. Geolog. Sure. No. 177, Washington, 1901, pp. 858. 

I !‘ <lex ,? T f the Publications of the United States Survey, 1880-1901 
By Thilip t reveling Warmnn J 
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United States - Massachusetts. 

Eg test Institute Historical Collections 38 (11)02): 225-256. 

The Misery Islands, and wlrnt has happened there. Map, Illustrations, utmL fac- 
similes. 

The Misery islands were much concerned in the history of early settlement. 

United States— Minerals. Hay. 

Department of the Interior. United States Geological Surrey. Mineral Resources 
of the United States, Calendar Year 1900, David T. Hay, Thief of Division of 
Mining and Mineral ItoHources. Washington, 1901. Size 9x6, pp. 928. 
Diagram. Presented by U.8. Department of Interior . 

United States New York. 

Report of the Board of Rapid Transit Railroad Commissioners for and in the City 
of New York up to Docoiubor 31, 1901. Accompanied by Reports of the Chief 
WnginuCT, and of the Auditor. Now York, 1902. Size 10$ x 7, pp. 300. Plans. 
Presented, by the Hoard of llapid Transit Railroad Commissioners , Neio York. 

United States— Oilfields. Adams. 

B. V 8. Oenlog. Sure. No. 184, Washington, 1901, pp. 64. 

Oil and (las Fields of the Western Interior and Northern Texas Coal Measures, 
and of the Upper Orotaceous and Tertiary of the Western ( 1 ul f Coast. By George J. 
Adams. Maps , Plates , and Diagrams. 

United States— Rooky Mountains. National O. Mag. 18 (1902): 361-372. Ohapman. 
Our Northern Rockies. By R. H. Chapman, Illustrations . 

Deals chiefly with the Lewis and Clarko Timber Reserve in Montano, recently 
surveyed by the U.N. Geological Purvey. 

United States— Rooky Mountains. Glass. 

Chinook Winds. By E. J. Gins*. (Proceedings of the Stjeond Convention of 
Weather Bureau Officials held at Milwaukee, Wis., August 27, 28. 29, 1901, pp. 41- 
43.) Washington, 1902. Plate. 

United States— Sailing Directions 

Supplement, 1902, relating to Sailing Directions for the Last ('oast, of the United 
States, 1899. (Corrected to August, 1902.) Loudon, 1902. Size 9$ x 0, pp. 56. 
Price 8 d. Presented by the Uydrographer , Admiralty. 

United States Surveys. Wilson and Others. 

H.V.8. Geolog. Surv. No. 185, Washington, 1901. pp. 220. 

Results of Spirit Levelling, fiscal year 1900-01. By H. M. Wilson, J. If. 
Renshawc, E. M. Douglas, and It. M. Goode. 

United States— Texas. B.U.8. (ieol. Surv. No. 194, Washington , 1902, pp. 52. Baker. 
The North-West Boundary of Texas. By Marcus Baker. Maps and Diagrams. 
This will be noticed in the Monthly Reoord. 

United States- -Texas. B.U.8. Geol Surv. No. 190, Washington, 1902, pp. 162. Gannett. 
A Gazetteer of Texas. By Henry Gannett. Maps. 

Opens with a valuable monograph on the State, the various distributions in 
whioh are illustrated by mapB. 

United States— TexM. B.U.8. Geol Surv. No. 178, Washington, 1901, pp. 16. Weed. 
The El Paso tin deposits. By Walter Harvey Weed. Maps and Diagrams. 

These deposits ooour on the east flank of the Franklin mountains, in the extreme 
western corner of Texas, 

0EHTBAL AJTD SOUTH AURIGA. 

Argentina Raptblio. Bn. J Vuto La Plata 10 (1902) : 257-204. Quevado. 

Lm rninaa de Pajanoo y Tnaoamayo antra Sijfa y Pom&n. Por Samuel A. Lafone 
Quevedo. With riate. 

Argentine Republic. 

Minliterlo de Obraa Public da la Repiiblioa Argentina. Memoria al Honorable 
Oongrem. 1° Knero 1898-81 Julio 1899. Segnoda Bdtolon. Buono. Aim, 1809. 
BUo 10* x 7, pp. 208. Map and Diagram*. 

Uttto. (Segnnda Memoria.) Bueno* Aim, 1901. Aim 104 x 7. pp. 898. Map*, 

1 lan*, and Diagram*. Premttd by Dr. V. P. Mormo. 



90 


geographical literature of the month. 


Argentine Republic. 

Republics Argon tin a. MmiHterio de Obras Fublions. Tnspeocirin General de 
Nnvegacidn y Puortns. Concurso para la Oonatracoidn y Explotaoion de nn 
Puerto Comercial en la cuidad dol Rosario. Docnmentos Preliminaree. Anexos 
a, n-H x, u, & Indices y Tabla Analftica. 12 vole. Buenos Aires. G. Kraft, 
1900. Size 10} x 7. Maps, riant , etc. Presented by Dr. F. P . Moreno . 

Barbados. Geolog. Mag. 9 (1902) : 550-554. Harrison and Jnkes-Browne. 

The Geology of Barbados. By Prof. J. B. Harrison, o.m.o., and A. J. Jukes- 
Browne. 

Brasil. Banks. 

Aus Deutsoh-Brasilien. Bildor aus dom Leben dor Deutsohen ivn Stoat© Rio 
Grande do Bui von Alfred Funke. Leipzig: B. G. Teubner, 1902. Size 10 x 7, 
pp. viii. and 288. Map and Illustrations. Priee 8s. 

Bominioa. Bell 

Dominica. Report on tho Caribs of Dominica. Colonial Reports, Miscellaneous, 
No. 21, 1902. Size 10x6, pp. 10. Map. Priee 2d. 

Dutch Guiana. Tijdt. K. Ned. Aard. Genoott. Amtterdam 19 (1902) : 095-852. Bakhuis. 
Versing der Coppenama-expcditie. Door L. A. Bakhuis. With Map and IUut - 
Irations. 

This wan noticed in the December number (vol. xx. p. 050). The map is on the 
scale of 1 : 200,00(1. 

Ecuador. Rev. G. 26 (1902): 220-228. Bourgeois. 

La Republique de l’Equuteur. Ses conditions Iconomiques, ses ressourcos et son 
avenir. Par Commandant R. Bourgeois. 

Patagonia. Prichard. 

Through the Heart of Patagonia. By H. Hesketh Prichard. London: W. Heinc- 
mnnn, 1902. Size 11 x 7}, pp. xvi and 846. Maps. Plates ( Coloured awl Photo- 
gravure), and Illustration*. Priee 21*. net. Presented by the Publisher. 

This haB been noticed elsewhere (vol. xx. p. G44). 

Pern. 

Guide du Pcrou pour CapitalUtes et Emigrants. Lima, 1002. Hizc 7} x 5}, 
pp. xiii. and (48). Maps and Illustrations. 

Peru. R.8.G. Lima 10 (1900) : 197-2G7. 

Do Quilca rt Puuo. Por Pentlnnd. With Map and Diagram. 

Peru. 

El Toni paru la Immigraciun. ltogidn del Ucayali. Size 8 x 5}, pp. 20. Map 
and Illustrations. Presented by the Peruvian Charge d' Affaires. 

Peru. Vanderghem and Others. 

Rappoits presentee a u Ministro de P Agriculture et des Travaux publics du Pdrou 
Hur divere voyages entrepris dans quelques regions do la Republique par MM. les 
ingonieurs agrnnomes G. Vanderghem. H. van Hoorde, .T. Miohel, V. Marie et le 
Mddeoin- V ct^rinai re A. Peclerq, 1902. Size 7} x 5}, pp. iv. and 214. Maps and 
Illustrations. Presented by the Peruvian ChargS tP Affaires. 

Deals chiefly with the economic resources of various parts of Peru. 

South Amerioa. Foun tain 

The Great Mountains and Forests of South Amerioa. By Paul Fountain. Lon- 
don, otc. : Longmans, Green ft Go., 1902. Size 9 X 5}, pp. 800. Portrait and 
Illustrations. Presented by the Publishers. 

South Amerioa— Andes. Bnrekhardt 

An ales del Mnseo de La Plata. Materiales para la Historia del Continents Bud- 
Americano. Seccion Geoldgioa y Mineral rfgica. III. Coupe Gdologique de la 
Cordillfere entre Las Rajas et Curacautin par le Dr. Carl Burokhardt La Plata, 
1900. Size 14} x II, pp. 102. Maps , Diagrams , and Illustrations. Presented by 
Dr. Moreno. 

West Indies. Am. Hydrographie 80 (1902) : 429-486. Sohstt 

Oseanographische Beobachtungen whbreud einer Reise naeh den westindiaohen 
Gewasserr Von Dr. G. Schott. 
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West Indies— Cuba. B.U.S. Gml. Sure. No. 192, Washington^ 1902, pp. 114. Gannett. 
A Gazetteer of Cuba. By llonry Gannett. Maps. 

The gazetteer proper is preceded by a useful skotoh of the geography, resource*, 
climate, population, etc., of Cuba. 

West Indies — Martinique. Tour du Hou le 8 ( 1902) : 997-408. 

La Catastrophe de la Martinique. Map and Illustrations. 

West Indies— Martinique. Fortnightly Her. 72 (1902): 469-479. Hellprin. 

Mont JVle'e in its Might. By Prof. Angelo Hoilprin. 

Prof. Hoilprin ascended to the orator of Mont Pole'e in May last, while the volcanic 
forces were still in a state of disturbance. 

West Indies— Martinique. Lacroix, Bollet de l’lsle and Giraud. 

C. ltd. 186 (1902) : 977-391, 419-431. 

Sur Temption do la Martinique. Note de MM. A. Lacroix, Bollet de TIbIo et 
Giraud. 

West Indies— Martinique. Laoroix, Bollet de l’lsle and Giraud. 

Iter. SrinUitiqne 18 (1902): 327-833, 390-396. 

LVruption do la Martinique. Rapport de MM. A. Lacroix, Bollet de Tlsle et 
Giraud. Ditto, Peuxieme Rapport. 

West Indies — Martinique and St. Vinoent. Hovey. 

Martinique and St. Vincent : a Preliminary Report upon the Eruptions of 1902. 

By Edmund Otis Hovey. (Author’s Edition, oxtraotod from Hullotin of tho 
American Museum of Nutural History, vol. xvi., article xxvi., pp. 333-372.) New 
York, 1902. Size 10 x 6|. Maps and Platts. 

This was noticed in the December number (p. 638). 

West Indies— St. Vinoent. Huggins. 

An Account of the Eruptions of the Saint Vinoent Soufrifere, with Woodouts. 
By P. Foster Huggins. Printed at the Times Printing Oflioo, Saint Vinoent. 
[1902.] Size 7x6, pp. 32. 

West Indies— St. Vinoent and Martinique . 

West Indies. ( 'orrespniidouco relating to the Volcanic Eruptions in St. Vincent 
and Martinique in May, 1902. With Map and Appendix. London : Eyre & 
Spottiswoode, 1902. Size 13$ x 8}, pp. xvi. and 100. Price Is. 3 d. 


AUSTRALASIA AND PACIFIC ISLANDS. 

Australia— Climate. Queensland G.J. 17 (1901-1902) : 144-158. Nelson. 

Anniversary Address to the Royal Geographical Society of Australasia, Queens- 
land. By the Right Hon. Sir Hugh M. Nelson, k.c.m.q. 

On the Climate of Australia. 

Australia -Gums and Resins. Maiden. 

J. and P.JR.S . New South Wales 86 (1901): 161-212. 

The Gums, Resins, and other Vegetable Exudations of Australia. By J. H. 
Maiden. 

British New Guinea. Queensland Q.J. 17 (1901-1902) : 117-143. Maguire. 

Impressions of a Year’s Sojourn in British New Guinea. By H. It. Maguire. 
Chatham Island. T. and P. New Zealand I. 84 (1901) : 243-325. Cookayne. 

Awollnt of the Plant-oovering of Chatham Island. By L. Cookayne. 
lit th Map and Plates. 

Santa Crus Islands. Records Australian Museum 4 (1002) : 289-291. Etheridge. 

The Tavau, or Coil Feather currency of Santa Cruz Island, Santa Cruz Group. 
By It. Etheridge, jun. 

8o ® i6 j* Islands — Tahiti. Tour du Monde S (1902) : 481-492. Xjxioa. 

Tahiti— Notes et Impressions. Par M. Pierre de Myrioa. Map and Illustrations. 
Bouth Australia— Discovery. 

^ ei »tenary. Incidents of an Hlstorio Voyage. Reprinted from the 
Begtsttr, 1902. Adelaide, 1902. Size 8* X 5*, pp. 18. Illustrations. 


Tasmania. 


P.R.S. Victoria 16(1902): 28-85. 


Xitson. 


-^E^KUson rre la0ial BedS at Wyn y ftrd » noar Table 0a P*> Tasmania. By 

No. I— January, 1903.] 
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Viotoria. 

Statistical Register of the Colony of Victoria, etc. 191)0. Compiled from Official 
Records in thn Office of tlie Government Statist. Melbourne, [not dated J. Size 
12} X 8, pp. [698] and 66. 

Western Australia— Calvert Expedition. 

Western Australia. Journal of the Calvert Scientific Exploring Expedition, 
1896-1897. Pa/lb, 1902. Size 13} X 8}, pp. 62. Map awl Illustration*. Pre- 
tented by the Surveyor- Genet a h 

A reprint of the journal kept from day to day, apparently by the* leader, Mr. L. A 
Wells. No explanation is given of the delay which has occurred in its publication. 
The map shows the route on the tcalc of 21 miles to the inch. 

POLAR REGIONS. 

Antarctic. Bellingshausen. 

F. von Rrllingshausens Forsohungsfahrten im Siidlichen Eismccr. 1819-182). 
Auf Grand des russisclien Originalwerks, herausgegeben vow Verein fur Erdkuude 
zu Dresden. Leipzig: S. Hirzel, 1902. Size 9x6, pp. v. und 201. Prior 5*. 

Arctic. Abmszl, Oagni. and Molinelli. 

S. A. li. Luigi Amedeo di Savoia, Duca degli Abruzzi, U. Cugni, A. Cuvulli 
Molinclli. La “ Ntelia Polare” nel Maro Artioo. 1899-1900. Milan : U. tioepli, 
1903 (1902) Size 10 X 7, pp. xii. and 592. Maps, Plate*, and Illustration*. 


Presented \ty the Duke of the Abruzzi. 

Arctic— Novaya Zemlya. Moriak. 

A traver * le Monde , Tour du Monde 8 (1902): 365-366. 

T /Expedition du Capitaine russo Varnck ii la Nouvelle-Zemble et h la Mer de 
Kara. Par M. Mouuk. With Map. 

Arotio Ocean. 7'. American VhiUmph . S. 41 (1902): 154-161. Bryant. 

Dritt Cabktt in the Arctic Ocean. By Henry G. Bryant. 

Arctic— Smith Sound. Petermann* M. 48 (1902): 195-201. Stein. 

Gcographische Nomenklatur bei den Eskimos des Smitli-Bundes. Von Dr. Robert 
Stein. With Map. 

Arc tic— Russian Expedition. Z. lie*. EnlU. Berlin (1902): 630-63-f. TolL 

Von der RuBtiscluu Polar- Expedition, Bcrichto des Lcitore der Expedition Baron 
Eduard Toll. 2. Kurzer Bericht fur (las Jahr 1901. 

Arotio— Russian Expedition. Petermann * M. 48 (1902) : 179-184. Toll. 

RusBischc Polar-Expedition untcr Lcitung von Baron Ed. Toll. Bericht iiher 
die Tatigkcit und Verlauf dor Expedition im Jahre 1901. Von Eduard von Toll. 

Of. article in Journal for August, 1902 (p. 216). 

Spitsbergen. B.G. Bi*t. et De»oriptire (1901 ) : 32-62. Hamy. 


Uno ( 'roisifere framjniso h In Goto Nord du Spitzbcrg on 1693. Far E. T. Humy. 
With Map. [See note at p 85, ante,'] 

MATHEMATICAL GEOGRAPHY. 

Astronomy. 

Oonnaissanco des Temps ou des Mouvcments Celestes, pour le Meridian de PariB, 
h Tusage des Astronomes ot des Navigate nrs, pour Tan 1905, publide par le 
Bureau des Longitudes. Paris: Gauthier Villars, 1902. Size 9} x 6}, pp. viii., 
814, and 110. Diagram*. 

Cartography. Brnnker. 

Notes on MupB and Map-reading for the guidance of Majors prepariug for the 
"Taotical Fitness” Examination; and for Officers in instructing their N.O. 
Officers and men. By Lieut. -Colonel H. M. E. Drunker. London : W. Clowes & 
Sons, Ltd , 1902. Size 7x4, pp. vi. and 52. Illustration*. Presented by the 
Publishers. 

Cartography. Morrison. 

Maps : thoir Uses and Construction. A short popular treatise on the advantages 
ana defects of Maps on various projections, followed by an outline of the principles 
involved in their construction. 13y G. James Morrison. Second Edition. Revised 
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and Enlarged London: Edward Stanford, 1902. Size 8x5, pp. xii and 152. 
Diagrams . Price 5s. net . Presented by the Author . 

MoBt of the suggestions made in tho review of the first edition ( [Journal , vol. xviii. 
p. 528) hftvo been adopted in this edition. 


PHYSICAL AND BIOLOGICAL GEOGRAPHY. 

Earthquakes. 

Kaiserl. Akudemio dor Wissenschaften in Wien. Mittheilungen der Erdboben- 
( Jommission der Kaiscrlichen Akadomie dor WisBenschaften in Wien. None Folge 
Nob. J-n Wien, 1901-1902. Size 9* x 6*, pp. 64, 114, 5G, 24, 52, 56, 116, and 96. 
Maps, Plate , and Diagram. 

Geological History. Aekroyd. 

P. Yorkshire Geolog. and Polytechnic 8. 14 (1902)* 401-421. 

( >n the Circulation of Salt and its Boaring on Geological Problems, more particu- 
larly that of the Geological Ago of the Earth, By William Aokroyd. With 
Diugium s 

Geomorphology. Nenber. 

WisseuschaftUehe Charakteristik und Terminologie der Bodengestalten der 
Erdoberflache. Von August Noubor. Wien und Leipzig : W. Braumiiller, 1901. 
Size 10 x 01, pp. xii. anu 648. Fiesented by the Publisher. 

Oceanography — Bed Sea. Sitth. K.A. W. Wien 110 (1901) (Abth. J.) : 249-258. Fuchs. 
Ilebtw duu Charakter der Tiefseefauua des Rothen Meeres auf Grand der von den 
dsterreichischen Tiefsue-Expedition gowonnenen Ausbeute. Von Theodor. FuohB. 

Physical Geography. Gilbert and Brigham. 

Twentieth Century Text-books. An Introduction to Physical Geography. By 
Grove Karl Gilbert and Albert Perry Itrigham. London: UirBchfeld Brothers, 
J902. Size 8x5, pp. xvi. and 880. Maps and Illustrations. Prioe 5s. net. 
Prvsenttd by the Publishers. 

Physical Geography. Bueis. 

La Face de la Terre. (Das Anllitz der Erde.) Far Ed. ttuess. Traduit avec 
1’Autorisation de 1* Auteur par Emmanuel de Margerie. Tome iii. (l r ** Partie). 
Puri a : Armand Colin, 1902. Size 10 x 6$, pp. xii. and 530. Maps and Illustra- 
tions. Prioe 15 fr. Presented by the Publishers. 

This will ho specially noticed. 

Rivers. Herr mann. 

Forecasting for Rivers of Small Drainage Area, especially those of North 
Carolina. By C. F. von Herrmann. (Proceedings of the Second Convention 
of Weuther Bureau Officials held at Milwaukee, Wis., August 27, 28, 29, 1901, 
pp 158-167.) Washington, 1902. 

Discusses the influence on the flow of rivers of geological, topographical, and 
meteorological conditions. 

Bivers. National G. Mag. 13 (1902) : 878-384. Jefferson. 

Limiting Width of Meander Belts. By Prof. Mark S. W. Jefferson. Diagrams. 
Discussed chiefly from a mathematical point of view. 

River Basins. B. Union Q. Nord de la France 23 (1901) : 195-208. Conrad. 

Ebsai d’une theorio des bassinB fluviaux et de l’drosion des masses oontinentales. 
Par II. ( 'onrad. 

The author attempts a more precise definition of river-basins than is generally 
given, paying attention to the flow of underground as well as sub-aerial waters. 

River Curves. Geolog. Mag . 9 (1902) : 450-455. Oallaway. 

On a Cause 0 f River Curves. By O. Oallaway, d.sc. W'iih Diagrams. 

The influence of the junction of tributaries is considered of importanoe in the 
development of ourves. 

Volcanoes. Rev. Soientifique 13 (1902) : 296-304. Taqnin. 

A pro)ios de la thdorie des voioaus. Par A. Taquin. 

H 9 
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GEOGRAPHICAL LITERATURE OF THE MONTH. 


ANTHROPOGEOGRAPHY AND HISTORICAL GEOGRAPHY. 

Historical— Tosoanelli. . Gravier. 

La Lettre et la Carte de Toscanelli a Fomam Martina et k Christophe Colomb 
d’aprfes Henry Vignaud Par M. Gabriel Gravier. (From the B.S. jformande G. 
1002. Rouen : E. Oagniard, 1902. Size 0 x 7, pp. 24. Price 4a. 

History. Brandt, Sehurtz, etc. 

Weltgesoliichte. Z waiter Band. Ostaaien und Ozcanicn. Dor Indiaohe Ozean 
Von Max von Brandt. Dr. Heinrich Sehurtz, Prof. Dr. Karl Weule, and Prof. Dr 
Emil Schmidt Leipzig end Wein : Bibliographiselies. Institut., 1902. Size 
10$ x 7, pp. xvi and G38 Maps and Plates . 


BIOGRAPHY. 

Chalmers Lovett. 

James Chalmers Hia Autobiography and Lettera. By Richaid Lovett, m.a. 
Third Impression. London : The Religious Tract Society, 1902. Si/e 9 x 5$, pp 
512. Maps and Portraits. Prioe 7 s. Grf. net. Prtsented by the Religious Tract 
Society |_To b<* reviewed ] 

Frobisher. Hull Lit. Club Mag 2 (1901-1902): 217-219. Blyth. 

Sir Martin Frobisher: a Yorkshire Elizabethan Seaman. By Robert Blyth, jun. 

Hall and Foxe Hull Lit. Club Mag. 2 (1901-1902) : 239 211. Dixon. 

The Records relating to Masters James llall and Luke Foxo, Hull Seamen. By 
Ronald Dixon. 

Parmentier. Gravier. 

Notice sur Joan l'anucntier ; Navigatour Dieppois (1494 1530). Par M Gabriol 
Gravier. Rouen : K. Cagniard, 1902. Size 9 x 7, pp. 14. Pi ire 4s. 

Sabine. Terrestrial Magnetism 7 (1902): 131-141). — 

Biographical Sketch of Gout ral Sir Edward Sabine, f.h.s., k.c.b. With Portrait . 
Soheuohzer. Hoeherl. 

Johann Jacob Scheuehzer,dor Begriindcr dcr physischenGoographie des Ilochge- 
birges. Von Dr. Franz Xaver Hoeherl. (Muncheiier geographisclie Studied, 
horausgegeben von Sicgmund Gunther. Zehntes Stiick.) M unclum: T. Acker- 
mann, 1901. Size 9 X G, pp. viii. and 108. 

Scheuchzor (born at Zurich, August 2,1072) was the first to study scientifically, not 
only the outer form, but Uo structure, meteorology, glaciers, etc., of the Alps. 


GENERAL. 

Almanac. Olsen. 

The Fisherman’s Nautical Almanack and Tide Tables. A Directory of British 
and Foreign Fishing VobbcIb, Steamers, oto. By O. T. Olsen. 27th Year, 1903. 
Bi*e 7 X 5, pp. xxxviii and 5J4. Pria Is. Presented by the Author . 

Antwerp Exhibition. 

Anvers— Mai-Juillet 1902. Catalogue do l’Exposition Cartographique, Ethno- 
grapliiquo ot Maritime . . . organised, par la Soci£tc Royale de Geographic 
d’Anvers. Anvers, 1902. Size 8$ x G, pp. xxxii. and 3G8. Plates. 

' Atlantis. Geolog. Mag. 9 (1902) : 455-450. Beharff. 

Some Remarks on tho Atlantis Pioblom. By R. F, Soharff, ph.i>. 

Bibliography— Geology. 

Geological Literature added to the Geologioal Society’s Library during the Year 
ended December 31, 1901. Compiled by the Assistant-Librarian and edited by 
the Assistant-Secretary. London : Geological Society, 1902. Size 9 x 54 rm 196 
Price 2s. Presented by the Geological Society. 1,11 

British Association. 

The British Association at Belfast. Special Report. (Tho Irish Naturalist 
November, 1902, pp 253-3 1 0 ) Dublin: Eason & Bon. Sizo 84 x 54. Presented 
by the Editors. 
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Catalogue. , 

Catalogue of 4 he Library of the Zoological Society of London. Fifth Edition. 
London : Taylor und Francis, 1902. Size 9 x 5$, pp. 856. Presented by the 
Zoological Society. 

The Library now contains about 25,500 volumes, including many of geographical 
interest. 

Colonisation. ChaiUey-Bsrt. 

Lee Comps gnies de Colonisation sous 1’ancicn regime. Far Joseph Ohailley-lSert. 
I’aris : Armand Colin et Cie,, 1808. Sizo 7} X 4$, pp. 192. Price 2s. 8 d. 

On tho system of 4 * chartered companies ” in former days in the principal European 
countries. 


Eastern Asia and Africa. Kadrolle. 

l)e Marseille h Canton. Guide du Voyageur. Par Cl. Madrolle. Public par le 
Comite de V Asie Francaise. lndo-Cliine, Canal de Suez, Djibouti et Harar, Indes, 
Ccylan, Siam, Chine Meridionals. Paris: Comite Asie FrangaiBO, 1902. Bize 
7 x 4$, pp. viii.. vi., 188, xiii.. and 180. Mapt and Plans. Price 18 fr. Presented 
by the Publishers. 

This is useful as the first attempt to provide the general traveller with a handy 
guide-book to tho French possessions in the Far East. The bnlk of the volume is 
devoted to Indo-Chinn, but other countries of Eastern Asia are briefly touched upon. 
Education — Map-drawing. Boanlan. 

Memory Map-drawing. By it Professional Teacher. (R. G. Boanlan, Piaiha 
State School, Queensland.) Halifax : IJlutchford Brothers, 1902. Bize 9£ X 7$, 
pp. 28. Diagram and Maps. Presented by the Publish rs. 

Exploration. Hogues. 

Manuali Jloepli. L. llugues. Cronofogia dolle Scoporte e delle Esplorazioni Geo- 
grnfichc, dull’ anno 1492 a tutto il sccolo xix. Milan: Ulrico Hoepli, 1903. 
Hzo 0 x 4, pp. viii. and 488. Price 4.50 lira. Presented by the Publishers. 

Geography. Bosworth. 

Macmillan’s Short Geography of til© World. A Now Handbook for Teachers and 
Students. By Goorgo F. Bosworth. London: Mucmillun & Co., 1902. Size 
7 x 4$, pp. yi. and 198. Price 1*. Gd. Maps and Illustrations. Presented by the 
Publishers. 


This is little moro than a summary of geographical facts, slight regard being paid 
to tho relations of cause and efl’eot, and it therefore possesses little oduoational value. 

Malaria. Stephens and Christophers. 

Royal Society. Reports to the Malaria Committee. Seventh Series. Reports 
from MtHBrs. Stephens and Christophers, India. London : Harrison A' Bone, 1902. 
Size 8} x 5J, pp. 52. Illustrations. Price 3s. Presented by thr Royal Society. 

M«dieal Geography. Sedgwiok and Window. 

Mem. American A. Arts, and Sci. 12 (1902) : 521-577. 

Statistical Studies on tho Seasonal Prevalence of Typhoid Fever in Various 
< oim tries and its Relation to Seasonal Temperature. By William T. Sedgwick, 
mi. i>., and Charles-Kdward A. Winslow, s.m. With Diagrams. 

Mountaineering. 

Climbing on the Himalaya and other Mountain Ranges. By J. Norman Collie. 
Edinburgh : David Douglas, 1902. Size 9 x 5*, pp. xii, and 816. Maps and 
illustrations. P resented by the Publishers. 

This will be specially noticed. 

Monntain-siokness. Alpine J. 21 (1902) : 161-179. Hepburn. 

mT Hepburn*^ th ° Boience of Altitud ®’ lllne « 8 » rtM in it* Infancy. By Dr. 

Nature Study. Scottish O. Mag . 18 (1902) : 525-53G. Geddas. 

Nature Study and Geographical Education. By Prof. Patrick Geddes. 

"“T BJS - Q ' Geniv * 41 0902) : 97-108. Ottramare. 

Nome de Roux et de peuples. Par M. le Prof. Paul Ottramare. 

SaUlng Directions. Haelear. 

Spa 1 flni Part i. (Eastern Part) comprising the Philippines, Sulu 

• Bulu Ar ohipelago, N.E. Coast of Borneo, Celebes Sea, N.E. Coast of Celebes, 
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Molucca and (iillolo Passages, Banda and Arafura Seas, N.W. and West Coasts 
of New Guinea, and North Coast of AuBtraliu. (Compiled from Tariout sources 
by Captain J. T. Marl oar. Londou : Eyre A Spottiswnode, 1902. Size 9^ X 6, 
pp. xxxii. and 082. Map. Trice 4a. Vr< wiled by the Hydroyraphcr, Admiralty. 


NEW HAPS. 

By E. A. REEVES, Map Curator , B.G.B. 

EUROPE. 

Albania. Institut Qeographique da Bruxelles. 

Albania. Scale 1 : 500,000 or 7 8 Btut. miles to an inch. University Xouvelle. 
Institut Geograpbique do llruxollos. 1002. 

An orographical map of Altiania, showing height of land by means of five different 
tints of brown, ranging from 100 to over 2000 metres. It is somewhat diagramatic in 
style, and few names are given. Two insets ap]>ear in the left-hand comer of the map, 
illustrating the geology and climatic conditions of the country. 

Xngland and Wales. Ordnance Surrey. 

Ordnance Survey of England and Wales : — Revised sheets published by tbe 
Director-General of the Ordnunoe Survey, Southampton, from November 1 to 29, 
1902. 

1 inch 

With hillB in brown or black, 75, 114 (engraved). 1*. each. 

Printed in colours: 90 and part of 83 (combined). Is. 0r7. 110 and part of 129 
(combined), 121, 151, 152, 101. is. cue h. 

6-lneh— County Maps : — 

Dorsetshire, 7 n.w., 13 n.w., s.w., 31 s.k., 32 b.e., 40 n.k., 41 n.e., 44 s.w., 8.E., 48 
n.k., b.e., 49 n w., 50 b.e. Gloucestershire, 13 n.e. Montgomeryshire, 4 n.e., b.k., 

5 H.W., B.E., 0 H.E., 8 N.W., N.E., 9 B.W., S.E., 10 N.W., S.W., H.E., 11 N.W., 8.W., 13 N.K., 
H.W., 14 N.W., N.E., h,W ., S.K , 15 N.E., B.W., BE, 17 N.W., 20 B.E., 21 N.W., N.E., B.W. 
Shropshire, 8 n k., 11 s k , 12 b.e., 13 n.i:., 14 n.w., b w , 10 n.w., 18 s f.., 19 s.w., 22 
N.L , 23 b.E, 20 N W, N.I , H.W., 28 N.W., N.E., 29 N.W., h W„ S.E., 80 N.W., N.K., 38 
n w., n f , s.w., 85 n w , n i .. 80 x w . Somersetshire, 85 n.u . Staffordshire, 43 n.k., 

40 s.w., 50 n l. Wcrceitershue, 50 n.e. Is. each. 

26-inah — County Maps : — 

Cambridgeshire, XXIU. 10; XXVII. 9, 13; XXXI. 1,5; XXXIII. 8; XXXIV. 

10, 10; XXXV. 7, 12, 15, 16; XXXVL 1, 2, 5, 0; XXXIX. 1, 2, 3, 4, 6, 7, 8, 9, 

10, 11. 12, 13, 14, 15, 10; XL. 8, 0, 8 ; XL1. 1, 3, 4, 5, (1, 7, 9, 10, 13, 14; XLII. 

13 : XLVI. 1, 4 ; XLVIIL 1, 2. 6, 9 ; I/V. 1, 2, 3, 5, 11, 12. Dorsetshire, XXI. 7, 

8, 9, 11, 12, 13; XXX. 1, 4, 0, 8, 10, 11, 12, 13, 14, 10 ; XXXVIII. 2, 8, 6, 13, 14 ; 
XLV.2,3,8,12; XLVI. J, 9, 10, 11. J2, 14; LJ1. 2, 12; L1II. 0; L1V. 0, 12. 
Gloucestershire, XXXIV. 10; XL1V. 7; XLVI. 10, 11, 12, 14, 15, 16; LIV. 2, H, 

4, 0, 7. 11, 12, 14, 15; LVI. 15, 10; LXII. 3, 4, 7, 8, 11, 12, 14, 15, 1C; LXI1I. 6, 

7; LXIV. 10; LX1X. 10; LXXI11. 14, 10. Montgomeryshire, XXXI. 2; 
XXXVll. 4, 7; XI/ VII. 8, 12, 14; XLVIII. 3, 4, 5, 0; LI. 3, 4, 7, 8, 10, 11. 
Radnorshire, VII. 4, 7, 8, 10, 11. Shropshire, XXXVL 15; XLIV. 1; XLVII. 
2,0, 13; XLVIIL J, 3, 5, 0, 7. 8, 13; L. 14, 15, 10; LI. 13, 15, 16; LII. 0, 12, 

. 18; TJU. 4; LV. 1, 0, 10; 1/VTI. 2, 3, 4, 0, 7, 8, 10, 12; LIX. 4, 0, 7, 8, 12. 
Somersetshire, LXXXVll. n, 12, 15, 16. Staffordshire, LXII. 1, 5, 7; LXIIL 

5, 6, 7, 8; LXIV. 5; LXV. 3, 5, 7; LXXIV. 8, 4. Suffolk. XXX. 12. 16; XXXI. 

5 ; XL1. 4. Warwickshire, V. 8, 5, 7. Worcestershire, VIII. 3, 4, 7, 11, 15, 16 ; 
XIII. 12 ; XIV. 4 Yorkshire. COLXXX1V. 14, 15, 16 : CCLXXXV. 11, 12, 18, 
14, 15; CCXC. 13, 15; OLXCL 5, 10, 14 ; Ct’XOII. 9 ; GCXCVI. 5 ; TOXCIX. 4. 
Ss. each. 

England and Wales. Geological Surrey. 

Mape(l-ineh). Now Series (colour-printed). Sol id Edition, 232,249. If. Gd. each. 
(E. Stanford, London Agent.) 
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Borne. Eaeleen. 

Kora® veteris tabula in usum scholarum descripta. With inset plans, (1) Urbis 
Inorementa Begionatim descripta ; (2) Urbis pars Media duplici Maioris Tabula 
Modulo descripta. Christian lluelsen. Beale 1 : 4,250 or 0'06 stat. mile to an Inch. 
Four sheets. Berlin: Dietrich Reimer (Ernst Vohsen), 1901. Price, unmounted 
in paper cover , 9 marks. 

This is a large wall-plan of ancient Rome, prepared specially for the use of schools. 
It is dearly executed in a bold style, and printed in colours. 

ASIA. 

Asia. Ssrvioe Geogrsphiqus de l’Armee. Paris. 

Asie. Scale 1 : 1,000,000 or 15*8 stat. miles to an inch. Sheets : 20 n„ 108 e.. 
Hud; 24 n., 114 x., Canton. Service Grfographique de TArmde. Paris, 1900-1901. 
Those two sheets form part of the large map of Asia, on the scale of 1 : 1,000,000, 
which lias taen oom&Olioad by the Service Geograpliique de 1’Armee, Paris. They 
are printed in colours, and contain the results of survey work np to 1900. 

Asiatic Russia. Toll* 

Die Aufnahme der Taimyr-Bai 1900-01 durch Baron E. Toll. Soale 1 : 8,500,000 
or 55 2 stat. miles to an inch. Prtermnnm Qeographieohe Mitteilungen , Jahrgang 
1902. Gotha: Justus Perthes. Presented by the Publisher. 

Indian Government Surveys. Surveyor-General of India. 

Indian Atlas 4 miles to an inch. Sheets : 20 n.e., parts of Jodhpur (Native State, 
Raj putana Agoncy), addi lions up to 190 1, 1 902. 40 s. w. , parts of districts Bolgaum, 
Ratnugiri, and H/tt&ra, Native States of Kolhapur and Southern Maratha and 
Sutdra Agencies (Bombay Presidency), 1901. 51 s.w., parts of Native States of 
Gwalior (O.I. Agency), Bundi, TouA, Jaipur, Kotah, and Jhalawar (Rajputana 
Agency), with additions to 1899, 1901. 00 n.w., parts of districts Mysore, Hassan, 
Kadur, and Tumkiir (Mysore State), additions to 1896, 1901. 64 s.w. T parts of 

district. Kdngra (Punjab), of Uukshu (Kashmir), and Great Tibot, additions to 
1899. 69 b.e., parts of districts Hamirpur, Fatehpur, and Binda (United 

Provinces of Agra and Oudh). and Native State of Bundelkhaud (C.I. Agency), 
additions to 1899. 78 n.e., Madras district and parts of North Arcot, Nellore, 

and Chingleput district (Madras Presidency), additions to railways up to 1899. 
105 h.w , parts ot districts Bil&spur and Sambulpur (Central Provinces); of 
district Ranchi and Tributary States Sarguja, Udaipur, Gaugpur, and Joshpur 
(Chota Nrfgpur), additions to 1899, 1901. 124 8.W., parts of districts K&mrilp, 
Darrang, Grf.ro hills, Goilpara, and Khfcsi and Jaintia hills (Assam), additions 
to 1901, 1902. 125 s.w., parts of districts Mymensingh (Bengal) und Bylhet 

(Assam), additions to 1901, 1902. 54, ports of districts Hoshangabad, Nimar, 

Wardha and Bctul (Central Provinces), Amraoti, Akolu, Buld&na, and Elliohpur 
(Berar), Khandesh (Bombay Presidonoy), and of Native State Indore (C.I. 
Agency), additions to 1899.— Burma and adjooent countries, scale 32 miles to an 
inch, 2 sheets, second edition, with additions to toundaries and railways up to 
December, 1901, 1902. — The Central India Agency, scale 16 miles to an inch, 2 
sheets and index, additions aud corrections to 1901. — The North-Western Provinces 
and Oudh, showing tho districts and states under the jurisdiction of the Lieutenant- 
Governor and Chief Commissioner, scale 10 mil os to an inch, 2 sheets and index, 
with additions and corrections to 1901.— Lower Provinces Revonue Survey, 1 mile 
to an inch, district Moughyr, Seasons 1836-38 and 1845-47. Sheet 15 (seoond 
edition), with additions to boundaries, 1897, 1901, district Puraeah. Sheet 12, 
with additions to boundaries und railways, 1897, 1901.— District of Surat, 5 miles 
to an inch. 1902. — Assam Survey, 1 mile to an inch. Sheets (Preliminary 
Edition) 8 and 9. District Gctilpira, Seasons 1895-98, 1901-1902; (Preliminary 
Edition) 18, district Kamrup, Season 1896-97, 1902 ; (Seoond Prelimary Edition) 
38 and portion of 87, districts K&mrup and Darrang, Seasons 1885-86, 1890-91, 
and 1896-97, 1902; (Preliminary Edition) 49, district Darrang, Seasons 1886-87, 
and 1895-96, 1902; (Preliminary Edition) 52, districts Kdmrup and Nowgong, 
Seasons 1887-88, 1890-91, and 1897-99, 1902; (Preliminary Edition) 62 and 63, 
distnot Nowgong, Seasons 1887-88, 1890-91, and 1897-98, 1902; (Preliminary 
Edition) 163, North Lushai hills, Seasons 1898-99, 1900, 1901.— Bengal Survey, 
“ lll ‘ to an inch. Sheets: 111, districts MuxafiSarpur and Champtran, Seasons 
1893-96. 1902; (Preliminary Edition) 143, district Musaffarpnr, Seasons 1885-86 
and 1893-95, 1901; 285 and portion of 308, district Hooghly, Seasons 1869-70, 
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1001. — Bombay Survey, 1 mile to an inoh. Sheet 135, district Thdnu and Jawhur 
State, Seasons 1884-85, 1902. — Burma Survey, 1 mile to an inch. Sheets : 125 
(142 014 Series), districts Basscin and Myaungrayo, Seasons 1879-80. 1901 ; 
(Preliminary Edition) 190 (New Series), district Bhwebo, Seasons 1892-90. 1901 ; 
240 (New Series) districts Mandalay, Ruby Mines, Shwebo and Jlsi Paw (North 
Shan States), Seasons 1890-91 and 1897-1900. 1901 ;*( Preliminary Edition) 244 
(262 Old Series), districts Sagaing, Kyaukse, Mandalay and Southern Shan States. 
Seasons 1889-90. 1891-92. and 1898-1900, 1902; 255 (279 Old Series), district 
Toungu, Seasons 1890-91-92, 1901; (Second Edition) 005 (324 Old Series), 
districts Pegu and Toungu. Seasons 1895-98, 1901; K Second Edition) 307 (326 
Old Scries), districts Pegu and Thitton, Seasons 1881-81 and 1894-97. 190’ ; (351 
Now Series), district Th&ton, Season 1892-95, 1901 ; (Preliminary Edition) 435 
(New Hciios). parts of South Ilsenwi and Manglon States, Season 1899-1900, 
1901; 436 (New Senes), parts of Northern and Southern Shan States. Season 
1899-1900, 1901.— Madras Survey, 1 mile to an inch Sheet 74, part of district 
T if inker (Mysore). Season 1876-78, with additions to roads, canals, etc, up to 

1896, 1901. — Sonth-Euntern Frontier, J miles to an inch (Seventh Edition). 
Sheet: I sw., Upper Iturme, parts of districts Ruby mines, Sehwebo, Sagaiug, 
Mandalay, and ot Northern Shan States, Seasons 1886-93, with additions and 
corrections up to Deocmlxr, 1909. 1902. — Noith-Westorn Province and Oudh 
Survey, 1 mile to an inch. Sheets : (Preliminary Editiou) 70, district Shahjanpur, 
Seasons 1895-97, 1902; 85, district Hud nun. Season 1877-78. corrections to 
boundary up to October. 1900, 1901; 168, districts Mnzapur and Jaunpur. 
Seasons 1877-81, and 1885-86, with additions and corrections to railways, etc., 
up^to May. 1899, 1901; 195. districts Jaunpur, Uha/ipur and RonareB, Seasons 
1879-81, with additions and corrections to railways and roads, etc, up to June, 

1897, 1901; 211 and 52. parts of Gorakhpur (N.W. Provinces and Oudli) and 
Ckumpdran (Bengal), Seasons 1885-87, 1892-93, and 1894-96, 1902 — Hyderabad 
Assigned districts, district of Ellichpur. X miles to an inch, 1901 — Assam, district 
Godlpura. 8 miles to an inch, 1901: district Sylhet. 8 miles to uu inch. 1902. — 
Chari of Traverse. No 20. party (Rurmu forest). 21 miles to an inch. Sheet 
213 (New Series). Season 1893-94, 1902; Chart of Trinngulation, No 20 party 
(Burma). 2 milcp to an inch. Sheets: 253 (New Series), Season 1891 93. 1902; 
255 (New Series). Seasons 1885-92. 1902; 257 (New Series). Seasons 189*1-90. 
1902 ; 258 (Now Series). Seasons. 1882-83-81, 1886-87. and 1895-96, 1902 

Indo-China. Bervioe Geographique de l'lndo-Chine. 

(. arte de lTudo-( 'hinc Scale I : 100,000 ui 1*5 stat. miles to an inch. Sheets: 
Cap-Varulla, Phun-Rang, Saigon, M’Sao, lm ll’Lac, Dan-Kia, Dan-Kia (Ouest), 
Djirinh, Mi-Foii, Tum-Linh. Service Gdographique de rindo-Chine, 1901-1902. 

Indo-China Service Geographique de rindo-Chine. 

Environs de Saigon. Scale 1 : 20,000 or 0-31 slat, mile to an inch 5 sheets. 
Sen ice Geographique de Undo-Chim, 1900. 

This forms one of a Berios of mupB now being published of the environs of towns 
and important districts in French Indo-China, on comparative!) large bcuIos. It is 
based upon the surveys of Preneh oflicers, and is clearly printed in colours. 


_ _ AMERICA, 

i « Geologioal Survey. 

» ] tbt * .l )l,Uiinion of Canfttlft (Western Sheet, No. 783). Scale 

ioni’ II °I ^ U ! ** iuel1, ( ' eol( >pical Survey of Canada. Ottawa, 

1901. J resented by the Geoloyiad Snney of Canada. 

• anything like a complete geological map of the 

whole ot thn liommion of Canada, as there are many areas concerning which very little 
ib at present known Still, the members of the Geologioal Survey have been most 
111 vc sti ^atiou h, and Dr. Bell, under whose superinteudenoc the work 
^ D .i abl : to P” ,< l nc ® ,J geological map which is a groat advance 
n anything of the kind hitherto pul liBhed. There are, of necessity, many generaliza- 
tion,^ m th i € mountain systems of northern British Columbia, 

iiHSfLcih and ° thtr 1 , lt . tu '- knf)V?n districts of the far north, which regions will 
lie dealt with in a more compute manner later on But even as it now appears, this 
Kfm S? U ^* 4 i VBBt a “J° 4 ? nt of ’ valuable information, a grout deal of which was obtained 
Dawson Koftr thl * lttte Sector of the survey, Dr. G. M. 

SStera will foHow lf y ,ng appcured ’ Lnt il “ t0 le that the 
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Canada. Surveyor-General's Office, Ottawa. 

Sectional Map of Canada. Scale 1 : 190.080 or [\ stat. miles to an inch. Moosomin 
Sheet (20), West of Prinni|Mil Meridian. Revised to August 20, 1902. Yale 
Shoot (OS), West of Sixth Meridian. Revised to September 20, 1902. Surveyor- 
General's Office, Ottawa, 1902. Presented by the Surveyor ‘General of Canada. 

The district representod on No. 20, Moosomin sheet, is situated immediately to the 
west of the western boundary of the provinco of Manitoba whilst No. 98. the Yale 
sheet, shows tho lower course of the Fraser river, British Columbia, from just above 
Wellington bar to Simians lake, as well as the line of the Canadian-Pacific Railway, 
which follows the river valley. 

GENERAL. 

World. Bartholomew. 

Tho Twontfeth < 'ontj'i * Citizens' Atlas of tho World, containing 150 pages of maps 
and plans, with an Index, a Gazetteer, and Geographical Statistics. Edited by 
J. G. Bartholomew, f.k.g.s. London : George Newncs, Ltd., 1902. Price 21s. 

Although it is only about four years since the Hist edition of this atlas was pub- 
lished. yet during that comparatively short interval our geographical knowledge bus 
considerably advanced in many parts of the world, and important changes have taken 
place iu tho territorial boundaries which have rendered a revised edition a necessity. 
The above is, however, far more than a corrected edition of tho former work, for it has 
been considerably enlarged and improved by the addition of now maps, of which there 
•ire now altogether 156 sheets instead of 120 as before, and by the introduction of fresh 
letterpress, as well as a most useful index for reference, the omission of which was u 
great deficiency in the earlier edition. Tho “ Descriptive Gazetteer of the World,” 
which was previously givoti at the commencement, is still retaiued, in addition to tho 
now index, and it now appears at the end of tho atlas. The more important of the 
now maps arc those devoted to physical geography, and among these may be mentioned 
the vegetation mup of tho World and Africa, maps of tho World showing mean annual 
temperature, prevailing winds, and distribution of clouds, population und religious limps 
of the world, orohydrographical maps of Central Europe, United States, India, ami 
several others. It iB perhaps too much to expect that an atlas of this kind, should be 
entirely free from errors, und considering the rapid strides that are being made in 
exploration and surveying in all parts ot tlio world at the present time, it is almost 
impossible that the maps should be all up to date ; but, taken as a whole, this iB certainly 
a remarkably good and cheap atlas for general reference, and for this purpose deserves 
to become very popular. Tho maps are produced in Mr. Baitholomew's usual clear 
style, although they vary considerably in merit. 

World Bt. Martin and Bohradsr. 

Atlas Univursel do Geographic. Commence' par M. Vivien tie bt. Martin et con- 
tinue par Fr. Schrader. Sheets : No. 8, Mappemonde ; No. 19, Espague et Portugul, 
Sud-Ouest Paris: Librairie llachette et Cie. Price 2 fr. <aeh *hei t. 

Sheet No, 8 contains three maps of the world, the first of which, on the scale of 
I : <5,000,000, shows iu hemispheres, heights of the land in six different tints from 200 
to 4000 metres, and depths of water in six shades of blue, 'lhe effect would have been 
moro satisfactory if, instead of different colours having been used to indicate the 
relief of the land, shades of one colour, such as burnt sienna, had beou employed. 
Inert* might also with advantage have been greater difference between the shades of 
nluo indicating tho depths of the ocean. The groat ocean deeps might also have been 
more clearly brought out. Tho two other maps of the world on this sheet are on u 
much smaller Beale, and consist of one, on un elliptioul projection, showing zones of 
vegetation und coean currents, and another, iu hemispheres, showing annual rainfall 
« . w inds. Sheet No. 19 iB tho south-west sheet of a beautifully executed map of 

opain and Portugal, on the scale of 1 : 1,250,000, of which only one sheet, the south- 
east, rornams to be published. Altogether sixty-two sheets have now been published 
<>t tuo ninety of wnioh the atlas will consist when finally completed, which at tho 
present rate of issue will not be for yours to come. A sheet of letterpress accompanies 
each map, giving the authorities consulted. 

Schott. 

des Salzgehalts im Oberflachenwasser der Ozoane. Von Dr. 
/® rlmrd Schott, 1902. boale 1 : 80,000,000 or 1202 6 stat. miles to ah inch. 
J%™»»i<*ogra»hische Mitteilungen, Jab r gang 1902, Taf. 19. Gotha: Justus 
Perthes. Presented by the Publisher 
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CHAIM. 

Admiralty Chart.. Hydrographic LbmlieltJ. 

Chart® and Plans published by tho Hydrographies Department, Admiralty, dnrUg 
September and October, 1902. Presented by the Hydrography) Department, 
Admiralty. 

No, Inches. 

9185 m = 3 0 Scotland, noat ooaat Loch Snnart. Ja M. 

3287 m = 2-1) Ireland, north coast Eutranco to Lough hoyle. 1*. o». 

3300 m ^6*0 Baltic sea :— Wiudau. 1*. 6d. .. , . 

,_ tl (2*27\Blauk sea Novorossisk bay (Sujak). NovorOBBiBk harbour. 

162 m *{7.28/ 1#. Cd. 

3301 m = 7*0 Africa, north coast Tenez road and harbour. If. 6d. 

3305 m = 5*75 Newfoundland, east coast, Bay Vorto Coachman ^harbour. U. bd. 
3228 m ns 8-0 Newfoundland Sunday ooye island to lhmible tickles. 2s. bd. 
3297 m =5 2*0 Newfoundland : — Despair bay. 2s. 6d. 

3290 m = .3 63 Cuba, north coast Livisa and Cabonico bayB. 2s. <**. 

3291 m = 4 0 Cuba, north coast :— Port Tanamo. Is. 6 d. 

■►our fl*8\ Plans on the east, coast of South America Chubut river, Cama- 
-»29o m \2“9J rones bay. Is. 6 d. , 

745 m = 0-5 India, wcBt coast. Sheet Vilt. Notrani to Mangalore. 2«. bo- 
71 m — 0*25 Bay of Bunjrti s Madras to Calimore point. 2s. 6d. 

9299 m = 3*0 China, north feast Shitau bay and approaches. Is. 6d. 

2423 m = 0 25 Papuu or New (lumen. Sheet HI. .— Boigu island to OapeBlacK- 
wood 2*. 6d. 

10<\ in = Arabian coast. Plan added : — Sur anchorage. 

1472 m =s Australia, south coast. Plan added Kumbonali bay. 

2411 m = New Zealand. Plan added Entrance to Otago harbour. 

( J. D. rotter , Agent.) 

Charts Canoelled. 

No. Cancelled by No * 

2372 Windau Plan on thmlNew plan. 

chart / Windau • uo ° 

102 Nnroroasiak baj . { N Nov.lrLisk bay and harbour 102 

1766 Tenez anchorage Plain New plan. 

on this chart. I Tonez road and harbour 3301 

428 Ports of Cabonico and (New plan. 

1 .1 visa Plans on this slice I I Livisa and Cabonico bays 5290 

128 Port Tanamo Plan out Now plan. 

thin shoot. J Port Tanamo 

'vugudeta to Muiki' **'}*»*» Shoot Vlll. Notrani to Mangalore 745 
1156 South-east promt >ut ory | 

anchorage. PJan on this plan. 

silioet. i Shitau bay and approaolicB 

1034 Kumbanah bay Plan (New plun. 
on thin chart. J Kumbanah bay on aheet 2411 


Charts that have reoeived Important Oorreotioni. 

No. 2010, England, west coast Morecambe bay. 1191, England, east coast: — 
J* lamborough head to Hartlepool. 1210, Ireland, south coast Berehaven. 3038, 
Norway: — Biornsund to Knstiansuud. 565, Iceland, western portion. 2733, 
Iceland Portland to Buefolls .lokol. 566, Iceland, eastern portion. 280, New- 
foundland Notre Dame bay. 2857, East coast of United States .—Potomac river. 
424, Cuba Port Matanzas, 2344, Gulf of Mexico Mobile bay. 550, South 
America, cast ooost Entrance of the river of Boo Francisco. 1911, United States, 
west roast: — Approach to Juan de Fuca strait. 630, British Columbia :— Port 
Neville, Forward harbour. 759b, Madagascar : — Anton gil bay to Ambatoeoa. 
1270, Korea:— Approaches to Chemulpo anchorage. Chemulpo anchorage. 1065, 
Korea :— Douglas inlet and Sir Harry Parkes sound. 1203, Japan: — Uraga 
harbour. 

(J. 1). rotter, Agent.) 
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North Atlantic Ooean and Mediterranean Bea. Meteorological Ofloo, London. 

1'ilot Chart of tho North Atlantic and Mediterranean for December, 1002. London : 
Meteorological Office. Price 6 d. Presented by the Meteorotogieal Office, London. 
River Mersey. Mam and Ashton. 

Chart of the ltiver Mersey, from Hook Lighthouse to Eastham and Cars ton, 1901. 
Scale 1500 feet to an inoh. Henry Delam, Commander H.N., Marine Surveyor, 
II. G. G. Ashton, f.b.g.s., Assistant Marine Surveyor, Mersey Docks and Harbour 
Hoard. Presented by JET. O. Q. Aahton, Eng. 

Cuptaio Bclnm and Mr. Ashton havo already produced cliarts of the approaches to 
Liverpool and the entrance to the Mersey, containing a large amount of detailed 
information as regards soundings, the positions of sandbanks, etc., whioh must have 
proved most uselul to the navigator. They have now issued an additional sheet, 
rihuwing the course of the Mersey as far as Eastham aud Garston. Numerous sound- 
ings aro given at short intervals, in lines runuing across the river at right angles to its 
course, and tlio positions </ lights and Bands are clearly indicated. 

U.B. Charts. U.B. Hydrographic Moo 

Pilot < ’hart of the North Atlantic Ocean for November, and of the North Pacific 
Ocean for Deccinlier, 1902. U.8. Hydrogrupliic Office, Washington, D.O. Pre- 
sented by the U.S. Hydrographic Office. 
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British East Africa and Uganda. Pereira. 

240 photographs of British East Africa and Uganda. By Captain C. Fereira, 

( ’oldBtreum Guards. Presented by Captain C. J'ereim. 

Those photographs are specially interesting from the fact that they represent the 
country and natives in thoir primitive conditions before they aro changed by tho 
introduction of civilization, whioh doubtless will soon be the case, now that the railway 
lias been cnnntructed to Victoria Nyunza. The following are tho titles: — 

(1, 2, 5, and 0) Uganda railway; (8) Mission station garden, Kibwozi; (4) Ox 



Kikuyu fort ; (lti-19) Wakambu porters ; (20) Masai people ; (22 aud 29) Thompson’s 
gazelle; (24) Kibwezi fort; (25, 09, 211, aud 225) Captain Pereira; (27) Captain 
nykes, it li, a., issuing rations to Swahili Askaris; (28) Bush cat; (31) Nandi fort; (32 
aud 33) Camp on the Uganda road, Nandi country ; (34-37, 40, and 41) Views in the 
T;** 1 ,?i r , e8t : . ( 8 ?) Clearing in Mau forest; (42) Kavimndo medicine man, Mumia’s ; 
‘ 7 ‘ ;} _Mgeti,” Kavirondo chief, and wives, Samia hills ; (44) Wa Kavirondo, Mumia’s ; 

L ‘ " ‘I Lubwa’s ferry and Wa 

ons, and ammunition ; (01) 

•• — | — — — , i yum/ t. nu<2>, wgauun , yiiu ) Caravan entering Kampala 

V«iengo); (54-57) Marching through Uganda, trees, grass, and swamps; (58-61) Views 
iu Usogu ; (62) View in Uganda ; (68) Native bridgo over swamp; (64) Pathway in 
Uganda; (05) Waganda canoes, Victoria Nyanza; (66) Sore-Mbai gorge; (07-69) 
> lews north of Mount Elgon ; (70) Hock pooh, Birkimani, South Kararno ; (71 and 72) 
<hh WB 01 # c 5. m P ® are » Mount Elgon; (78) Sudanese troops, Uganda Rifles; (74) 
racers of Colonel Macdonald's column ; (73 and 86) Karamoio and Hhooli natives ; 
M«. a * D(l . 82) Gu,e «™P. Rom S (77) Kabillolh camp, Karamoio; (78) Mount 
Jnoroto, from camp in Bukora,near Mumalinga hill ; (79) Camp, Titi, Karamojo ; (80) 
. lumalmga camp. Mount Momto in distance ; (81) Camp near Akinyo river ; (88 and 
✓sa j r S?x 0J ^. native8 » ( 85 ) Camp near Mumalinga hill; (87 and 89) Upper Solian: 
Kni!™ SS2 ^ l ? WB ^ rom upper Solian looking towards Kiteng ; (91 and 92) Natives of 
uin; (93 an d 94) Karamojo headgear; (95, 97, and 99) Katu village, Latuka; (96) 
SXF P° rter * Sikhs ; (98 and 109) Langu natives ; (100) Solian camp ; (101) 
Caiun • nlu\ f vi m Klten «j ( 10 2) Loggouren village on top of kopje, Latuka; (103) 
i, “P* i*®}) ' * ew up valley leading to Tarrangole; (105, 106, and 108) Tarrangole 
TaprL’n£!i°7 Langu ohief; (110 and 117) Sultan of Latuka and natives, 

1 aS£®v d! A A11) Tawan lP>l® women; (118) Langu chiefs and Dervish Jibba; (114) 
Zanzibari headmen; (110) Loggouren villagers, Latuka; 
■ n ffu 4 e>; < uo ) Mohomed Hatib Effendi (16th So. Uganda Hifles), head- 

WoLh ? F“ d ?***&&* Effendi (16th Co. Uganda Rifles); (120) Sikhs; (121) 
"omen and girls, Latuka; (122) Camp Titi, Dodusi ; (123) Titi; (12* wad 120) 
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Views near Titi ; (126-129) Caravan on the march, plains of Kar&mojo; (130 and 18l) 
Kopjes near Titi: (132) Caravan on the march ; (138) Captain Kirkpatrick; (184 and 
135) General view of Mount Elgon from the north ; (186) Mount Moroto; (137) Mount 
Debssien; (138) Mount Dotation from the south ; (139) Expedition fording Nzoia 
river; (140-143) Officers serving in British East Africa and Uganda— Bright, 
Pereira, Austin, Banbury Tracy, MoLoughlin, Macdonald, Fergusson; (144 and 
145) Market, Mumia’s; (14C) Kuvirondo women; (147) Riflo range, Mumia’s; 
(148, 149, and if>2) Native bridge made of creepers near Mumia’s ; (150 and 158) 
Wanyamwczi porters dancing: (151) Kavirondo women, fun oral dance; (154-156) 
Port Victoria, Victoria Nyanza; (157) Natives, l'oit Viotoria; (158) Sentry box, 
16th Co. Uganda Rifles, M umia’s ; (159) Mess hut. Mumia’s ; (160) Grass hut over tent, 
Mumia’s; (161) Unnp at Mumia’s, 16th Co. Uganda Rifles; (162) Ferry boat on 
river Nzoia, near Mumia’s; (163) Cyclist, Muraiae; (164) Mwanga, en mute to the 
coast after capture; (165) Kabbs llega, on routu for tho coast; (166) Mwanga and 
KabbaRega; (167) Kavirondo warriors; (168) View in Ukassa country, Kavirondo ; 
(169 and 170) I'gowo bay; (171) Akola’s. noar Port Ugowe; (172) Papyrus, Port 
Ugowo; (173 and 174) Pier built through Papyrus, Port Ugowe ; (175-177) Market, 
Port Ugowe; (178 and 179) Country between Nandi station and Lumbwa’s Post; (180 
and 181) View from Lurubwa’s Post; (182) Nyundu valley, Lumbwa’s Post, showing 
oamp ; (183) Nyundo valley near Lumbwii’s post ; (184) Lumbwa’B PoBt oamp,Nyando 
valley ; (185 and 186) Nyando valley, looking cast from Lumbwa’s Tost: (187) Mnara 
bill near Lumhwu’s Post, Nyando valley: (IKK) Lumbwa’s Post camp, Nyando valley; 
(189 and 190) Nandi chief : (191-193) ’\Va Nandi warriors; (194-204) Wa Nandi and 
Wa Lumbwu, Lumbwa’s Pont, Nyando valley : (205-208) Uganda Railway Survey 
Camp, Mau plateau- Christmas, 1 899 ; (209) Railway survey party and Captain Pereira ; 
(210) Uganda Rifles, native officers; (212) Some N C.O.’s, 16th Co. Uganda Rifles; 
(213) Quarter guard, Ifltli Co. Uganda RiflcB; (214-216) Sections of s.s. HiUiam 
Mackinnon being carried to Victoria Nyanza; (217 221) Lake NaivaBha; (222) 
Naivasha fort; (223) View ft out Nuivasha fort; (224) Mount Longouot rift-valley; 
(226-229) Uganda Iluilwin railhead, January, 1900, Kikuyu escarpment; (280) 
Mombasa; (231) Mombusu, road to the railway station; (282) Bungalow, Mombasa; 
(233) Kiliudim hurl our, Momhusa; (231-238) Zanzibar; (239 and 240) Dar es Balaam. 


Fernando Noronha. 

Fifteen photographs of Fernando Noronbo. Presented by It. Kaye Grey, E*f[. 

Those photographs were taken in connnction with the landing of the South 
American cable, with which event several of thorn aro specially concerned. In addi- 
tion to this, they illustrate very clearly tho physical features of the island. 

(J) Tho fort; (2 and 3) The Peak rock; (1) The Peak rook and Fair Brother’s 
rook; (5) Tho Peak rock, “ Cupniro” beach and infirmary in foreground; (6) Govern- 
ment offices und cable station; (7) General view of “Villa” (town); (8) Bouth 
American Cable Company’* eahh -huts; (9) Landing the South American oablo from 
ss. Bilvc) town ; (10 and 11) Coneeicilo beach : (12) The “ Praca ; ” (13) General dis- 
embarking place. “ Cnporro ” beach; (14) Landing Bouth American cable, ConcoicOo 
beach; (15) s.s. Sileerluum off Fernando Noronha. 


Lord Howe Islands. Brown. 

Nineteen photographs of Luanua, Jiord Howe islands, taken by Rev. George 
Brown, d.j». I'resmted hy C. M. Woodford, E*q 


Dr. Brown is. to he congratulated on these excellent photographs which he bos 
suooeeded in taking of this comparatively little-known group of islands. Those of the 
natives and the native burial-grounds arc remarkably good, and the latter are specially 
interesting. ^ » , 

(1-4) View in village, Luanua; (5) Sacred house containing wooden images, 
Luanua; (0) \iew ut Luauua; (7-9) Native burial-ground, Luanua; (10) * Uila,” 
chief of Luanua; (11-18) Natives of Luanua; (19) Natives of Luanua (with albino 
woman). N 


M3,— It would greatly add to the value of the Pftlltffti ftn of Photo- 
graphs whloh has been established in the Map Boom, If all tho Bellows 
of the Society who have taken photographs during their travel* would 
forward oopiee of them to the Map Curator, by whom they Vrtll he 
acknowledged. Should the donor have purchased the uhotowranha. It 
wlllbe usefhl for referenoe if the name of the photographer f w<l hie 
eddreee ere given. 
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EXPLORATION IN WESTERN CHINA.* 

By Captain C. H. D. RYDER, R.E. 

In November, 1898, I was fortunate enough to be attaohed by the 
Government of India to an expedition under Major Davies, of the 
Oxfordshire Light Infantry, to explore, carefully map, and report on 
the province of Yunnan, in South-Western China. After seven months’ 
wanderings we returned to England, and again entered the province in 
November, 1899. This second year, having completely surveyed the 
more important portions of Yunnan, we extended our journey into the 
provinoe to the north, Sechuan and Chinese Tibet, finally reaching 
Shanghai, down the Yangtse, in July, 1900, just at the time of the 
troubles in Northern China. 

From a geographical point of view, the most interesting feature in 
Yunnan (vide map) is the extraordinary number of large rivers which 
flow through or take their rise within the provinoe. Commencing on 
the west, we find many affluents of the Irrawadi, though the main river 
is situated in Burma; next oornes the Sal wen, entering from the 
unknown in Tibet, flowing nearly due south, until it enters Burma, and 
forming in places the boundary between Burma and Siam, finally 
reaches the sea at Moulmein. Then we have the Mekong, entering the 
provinoe in a similar manner to the Salwen, also of great use as a 
frontier line first between Burma and China, then between Burma and 
French territory, and finally between the latter and Siam \ it is a river 

* Read at the Royal Geographical Society, November 24, 1902. There is bo much 
now work to be incorporated in Captain Ryder’s map that it will not be ready for some 
timo In binding it should bo inserted at the end of this number. 

No. II. — February, 1903.] x 
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whioh has a great fasoi nation for French explorers, who have done 
much ^towards mapping its oourse. Thirdly, and most famous, flows 
the Yangtse, at first parallel to the other two, but near Tali-fu it takes 
a great bend due east, then another due north, leaving room for the 
plateau from whioh the Red river of Tongking and the West or Clanton 
river take their souroes. 

On this plateau lie the majority of the seventy-odd oities of the pro- 
vince, some in reality mere villages, others large towns, but all have 
the offioial rank of city, and all, with one exception, are walled. The 
exception is Li-ohiang-fu ; on my inquiry as to the reason it was not 
walled, I was told that it was beoause there was no high military official 
there. Now, each of these oities lies in a plain ; in the east, where the 
plains are larger, two or more oities are found in one plain, but no oity 
exists where there is no plain , the consequence iB that these plains, 
although they do not bulk large on a map, are far and away the most 
important portions of Yunnan, both politically and commercially. 
They vary in size, a very oommon one being 8 miles by 2 or 2; 
and are entirely populated by Chinese, who have the faculty of 
keeping the best of everything for themselves, pushing the earlier 
inhabitants, such as Lolos and Shans, into the hills and into the deep 
and feverish valleys. 

We made our start from Bhamo, and, marohing up the valley of the 
Taeping river, crossed the frontier after two marohes, and commenced 
surveying. On our first maroh in Chinese territory we had to pass 
several small stockades, and I was rather doubtful whether the Chinese 
soldiers might object to our surveying. However, 1 was soon relieved, 
as I found my Indian surveyor had put up his plane-table close to one of 
the stockades, and was oalmly surveying, while the garrison of one man, 
armed with a pipe and a long spear, was gazing at him with awe and 
surprise. 

Of the country before we went into it very little was really 
known ; travellers there had been in plenty, but only a few of them, 
notably Captain Gill and Mr. Baber amongst English, and M. Gamier 
and Prince Henry of Orleans amongst Frenoh, had made any attempt 
at real surveying. Major Davies had, however, in 1895, done a lot of 
work in the western portion of the province. We also had a Chinese 
map, which must originally, as constructed by the Jesuits, have been a 
very good one, but many editions in the hands of the Chinese printers 
had gradually spoilt it, and, except in the matter of giving us the 
correct names of the towns, it proved worse than useless. The trouble 
we took over our surveying was always a source of wonder to the 
Chinese. The country had gone on very well for hundreds of years wilh- 
out maps, what was the good of them now ? They thought us idiots, 
but let us survey without let or hindrance, so we did not trouble our- 
selves much about their opinion. 
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The villages in the Taeping valley are inhabited by Shans, and are 
so surrounded by bamboos that the houses are soaroely visible from 
outside. This valley is thickly populated, and is a promising line for a 
railway as far as Momien, though it oould never be extended beyond 
that town. We also met with our first ohain suspension bridge, a 
kind of bridge of which the Chinese are very fond ; they make them 
well, but do not keep them in repair. 

In Momien we had our first reception from a hostile crowd. As 
soon as we entered the town late one evening, a mob collected ; only 
insulting at first, they presently began stone-throwing, and we all got 
hit several times. Our baggage had arrived ahead of us, and we did 
not know where it had gone to. As the orowd got larger, the stones 
got larger too, and the matter looked decidedly serious, when, fortu- 
nately, an extra large stone hit Major Davies on the funny bone. This 
gave the necessary fillip, and away he went straight into the orowd, 
followed by Captain Watts Jones and myself. The orowd fled so fast 
we only oould each get home with our stioks on one head ; unfortu- 
nately for the owner, it was the same head in eaoh oase. As soon us 
we turned again the orowd reassembled ; we aooordingly had to exeoute 
two charges more beforo we finally got into a temple in the official^ 
quarters. Two ragged soldiers then appeared. They did not look 
up to much; howevor, they represented authority, and the orowd 
dispersed. 

Next day the town was quiet, and the official, in a fright lest we 
should report him, was very polite. We aooordingly went out to see 
a very fine waterfall, over which the Chinese threw five hundred 
Mahommedan prisoners at the close of the Mohammedan rebellion. In 
considering the history of Yunnan, it really is unnecessary to go 
further back than this rebellion. For many years, while the Chinese 
Imperial Government were fully occupied by the Taeping rebellion, 
the MohammedanB made great headway, most of the province falling 
into their hands. When the Chinese got to work, they swept the 
Mohammedans out of the country, only a few escaping to Burma, 
where, under the name of Fanthays and under our protection, they 
have thrived wonderfully; but to this day half-deserted towns and 
ruined villages bear silent witness to the devastation created by this 
rebellion. Yunnan has not yet recovered from its effects, though 
thirty years have passed sinoe its dose. 

At Momien and four other towns where there were telegraph 
stations I was able to obtain aoourate longitudes by time comparisons 
over the telegraph wire with another officer at Bhamo. This is work 
that requires great accuracy, any error in seoonds of time being 
multiplied fifteen times in Beoonds of distance. The observations at 
my end were carried out under difficulties. 1 used to slink down at 
dusk to the telegraph office, in order to avoid attracting a crowd, only 

i 2 
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to find that the telegraph olerk had invited a seloot party of friends to 
watch the performance ; they generally meant well, lm' : t is somewhat 
trying, while engaged on delicate astronomical observations, to overhear 
remarks on one’s personal appearanoe which wero never flattering. 

This tolegraph line was, however, a great friend of ours, as it was 
for months our only means of receiving news of the outer world. The 
clerks only knew a few words of English, but they kue# the English 
letters. The line is never used for through traffic ; the probable 
time it takes for a message from Kangoou to reach Shanghai is about 
ten days, as the line is continually interrupted. 

While Major Davies now kept up to the north of Momiou, Captain 
Watts Jonos and I went south to the Nam Ting valley to examine into 
the possibilities of a railway line. By surveying the main and side 
valleys it was soon obvious there was only one possible line ; and this 
line, which Captain Watts Jones followed through up to Tali-fu and so 
on to Yunnan-fu, is the only through line into China from Burma that 
can ever be constructed. 

In this matter of railway communication a great deal of hopeless 
ignorance of the country has been displayed, when we come to look at 
the various proposals that have been seriously put forward, and because 
our Government did not at once support those proposals, they (the 
Government) have been unwisely criticized. The first suggestion made 
was for a railway up through Siam and up the Mekong valley. This 
may at once be dismissed as impossible ; tho Mekong is a river which 
runs in deep gorges, with no inhabitants but those in a few miserable 
hamlets. When we come, however, to consider the question of a line 
from thoKunlong ferry up tho Nam Ting valley, we once more on tor the 
regions of possibility ; and tho Yunnan Company did a very public- 
spirited action in originating our expedition, while the Government of 
India showed their anxiety to obtain more reliable information, and 
getting the country well surveyed by attaching to the expedition sovoral 
good native surveyors as well as myself. Any railway experts who 
discuss this quoBtion with our maps and reports before them are, at 
any late, basing their opinions on reliable data. In a paper before 
u Geographical Society, it is, 1 consider, out of place to discuss the 
advantages and disadvantages of building this lino. As the French 
are at present constructing their line from Tongin to Yunnan-fu, this 
question of railways in Yunnan becomes a political one. 

There iB no doubt a great future lies before the whole of Ohina, 
in which Yunuan will not be behindhand, owing to its proximity to 
English and French possessions, to its richness in minerals, and to the 
fact that, while Burma and Tonkin are low and feverish, Yunnan 
rejoices in a splendid climate, duo to tho high elevation at which most 
of the towns lie. There is, however, ovory variety of elevation. In the 
north-west corner the throe large rivers flow at a height of 7000 feel 
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above sea-level, with Tanges of 20,000 feet and upwards intervening ; 
they leave the province at elevations nearer 1000 feet. The cultivated 
plains all lie between 5000 and 8000 feet above sea-level. 

Every one who has travelled in China finds the curiosity of the 
Chinese inexhaustible. It forms, perhaps, the most unpleasant part 
of a traveller’s experience. In any of the town inns it is almost im- 
possible to secure privaoy, even in one’s own room ; sometimes a crowd 
would be insulting, but more often simply curious. 

Until reaching the neighbourhood of Tali-fu, the only Chinese town 
of any importance is Yunohau, still mostly inhabited by Mohammedans ; 
we therefore had quite a cordial welcome. It was one of the last towns 
to hold out in the rebellion ; and my interpreter, whose old home it 
was, when twelve years of age, had escaped te Burma with his father 
when the town fell into the Chinese hands. lie had only one failing, 
and that was drunkenness. He had three di fferent stories of how he 
escaped, no one bearing the slightest resemblanoe to the others, and I 
could always aoourately gauge his degree of drunkenness by asking 
him how he esoaped from Yunohau, and waiting to see whioh story he 
would tell me. In other respects he was a splendid fellow. 

In the matter of cultivation the Chinese generally are past masters. 
They display a wondorful amount of ingenuity in terracing their fields, 
and in their aqueducts and irrigation channels. Two crops aro grown 
annually in Yunnan on roost lands : the first, taking advantage of the 
rainy season, is usually rice; the second, wheat, opium, and peas or 
beans in about equal proportions. There aro, of course, other orops, 
but these are the most important. In the neighbourhood of every 
village are numerous vegetable gardens, even the poorest mule-driver 
or labouror insisting on some vegetable with his rice, if he cannot 
alTord pork. Should a railway be constructed connecting Burma with 
Yunnan, a largo trade would arise in food-stuffs, cropB preferring a 
cold climate such as exists on the uplands of Yunnan boing exported 
to Burma, while rioo would be sent up from the low-lying lands of 
Burma into Yunnan. At present no such trade exists, owing to the 
very expensive means of transport. A few rough carts exist in the 
eastern portion of the provinces, but the roads are bad and only exist, 
for short distances: tho bulk of the carrying-trade travels on the backs 
of mules, whioh is, of oourse, a method not suitable for the transport- 
ing of bulky food-stuffs over any but very short distances. Should 
there be, therefore, a failure of crops, a famine arises, and the inhabi- 
tants of that particular district have to shift for themselves. 

Salt iB the one artiole of food whioh is carried long distanoes. It i9 
supplied from several salt-mines in different parts of the province; 
eaoh mine is told off to supply certain districts, and very heavy are 
the punishments dealt out should the inhabitants of any district be 
found dealing in salt other than that from the district mine. Salt 
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forms one of the largest sources of revenue to the provincial govern- 
ment, and hence also to the officials. Any appointment connected with 
salt is therefore eagerly sought after, and the pockets of the officials 
connected with the mines must be protected even if it entails on the 
wretched villager the necessity of importing his salt from a distant 
mine instead of a near one, thus paying double or treble what he would 
otherwise have to do. 

To follow my journey onco more. I had to oross the Mekong by a 
ferry, and, crossing a wild mountainous traot of country, reaohed the 
town of Ohing-tong-ting. Here I first met English missionaries, and 
it is not out of place to record here my warmest thanks for many 
a kindness and help I reoeived from them throughout my journeys. 
People may differ in opinion aB to the value of their work, but 1 main- 
tain that they are doing a very great and noble work, and are of the 
utmost use in the matter of aooustoming the Chinese to European 
customs and ideas. 

Proceeding northwards towards Tali-fu, we paBsed amongst Lolos. 
It is difficult in any country to decide who are the real aboriginal inhabi- 
tants; it is more than likely that the Lolos may claim to be so for 
South-Western China. They have now been driven by the Chinese 
into the hills; but in parts of Seohuan they are still quite indepen- 
dent, and no Chinese dare enter their villages. They are much 
handsomer to our eyes than are the Chinese. On my arrival at 
Tali-fu I met Captain Watts Jones, and together we travelled north 
to the Yangtse. Many travellers have described Tali-fu. The lake 
is some JO miles long, and fi to 7 miles wide. On the eastern shore 
low reddish hills rise straight from the waters, but on the western 
side a slightly sloping and well -cultivated plain runs back a couple 
of miles to a very fine range, which reaches a height of 14,000 
feet, the lake itself lying at an elevation of juBt under 7000 feet. 
Snow is found all the year round in sheltered spots on this range, 
while in winter it falls and lies down to the level of the lake. 
There is very good duck-shooting, particularly at the northern end, 
which is somewhat marshy. I cannot conceive a more ideal hill- 
station or sanatorium for fover-stricken Europeans from Burma or 
Tonking ; but Yunnan abounds in such spots. The plain at each end 
of the western side of the lake is olosed by an old line of fortifications, 
which are now, of course, useless. The lake drains into the Mekong 
by a rapid-running river, whioh in ono fine gorge is jammed into a 
width of 3 yards ; what the depth is no one knows. 

As we went northwards the general elevation of the country 
increased, and tbo oountry beoame more Tibetan in character. We 
were on the main road to Batang and Tibet, the road that Captain 
Gill had travelled over. It was here we passed by a very fine oanal 
constructed during the Ming dynasty, and also several very fine Btone 
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bridges. They were mnoh more level than usual, and easier to ride 
over; an ordinary Yunnan stone arch bridge being so high in the 
oentre that to ride aoroBs one is muoh like riding up one side of the 
roof of a house and down the other. All these bridges are bnilt either 
by private individuals, as a “ work of merit" to be put to their credit 
hereafter, or by the various guilds of merohants who use the road. 
The Chinese Government never troubles itself about suoh trifles as 
roads and bridges, or publio works of any kind ; and no official would 
push through any neoessary work unless he saw thereby a means of 
obtaining a satisfactory squeeze. 

This Chinese idea of a “work of merit," though sometimes mis* 
placed, as when they spoil a good path by paving it with cobbles and 
then never repairing it, is undoubtedly one of the beBt points in the 
national character. I shall always remember one instance I met with. 
On a path which I had to oross in the early winter, on the range between 
the Shweli and Salwen, I came across a small hut in which were two 
old men. We had been struggling up through the snow, which lay 
over 2 feet deep, and were fairly exhausted when wo reached the top. 
We gladly aooepted the invitation of the two old men to enter their 
hut and enjoy a cup of tea and a warm by their fire. There had been 
four of them, but two, who had given a bowl of rioe and a pair of grass 
sandals to passers-by, had died. We offered payment, but it was 
refused — they would only aooept our thanks ; and we hurried downhill 
into a warmer valley with a grateful corner in our hearts for our two 
old hosts. 

We reaohed the Yangtse at Shih-ku, where Gill left it. There is 
a very fine stone drum here, put up to oommemorate a Chinese viotory. 
Turning east, we passed through Liohiang-fu, leaving a magnifioent 
snow range to the north. In order to get round this range the Yangtse 
makes a great northern bend. The Chinese maps had placed the 
northern limit of this bend some 60 miles too far south. Mr. Amundsen, 
a missionary, and M. Bonin, a Frenoh traveller, had noticed this, but 
the sketch-map which Mr. Amundsen gave Captain Davies was so 
inacourate in other'points that I for one did not believe that the bend 
extended so far north,' till the following year I oamped at the top of 
tho bend myself, observed a latitude, and was satisfied. This is a good 
example of the value of aoourate surveying. 

Separating from my companion, we eaoh made for Yunnan-fu by 
different routes. I orossed the Yangtse again by a fine suspension 
bridge. The roadway of planks was, however, in a very bad state — 
many planks were missing, and others rotten ; I went across in fear 
and trembling, and was glad to get aoross. I was followed by two 
little Chinese boys, who ohased eaoh other as they oame aoross, showing 
that their heads were better than mine. My mules pioked their way 
aoross in a wonderful manner, encouraged by the shouts of their drivers 
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and the tinkling hell on the neck of the leader, who headed the pro- 
oession across the bridge. We all met again near Tunnan-fu, where we 
had a snowstorm at the end of Maroh. While the rest of the party 
went northwards towards the Yangtse, I waited for a month, trying to 
get a telegraphic) longitude with Burma, but entirely failed. Whon 
the telegraphic line was not broken, the instruments would be out of 
order ; when they were repaired, a olerk at some intermediate station 
would absent himself, and disconnect all the wiros. Mr. Jansen, a 
Dane, who had actual charge of the telegraphs in the province, must 
have had a most trying time. The roal head was a Chinese official, 
who had, of course, no knowledge whatover of telegraphs. His two 
previous appointments were distriot judge and in charge of the arsenal ; 
of this latter job ho also, of conrse, knew nothing. I hopo ho was a 
good judge. This is a good instance of how Chinese officials are 
appointed for their own advantage, and not for the good of the country. 
After leaving Yunnan-fu, 1 surveyed as much country as 1 could in a 
month, reaching the French frontier just as the rainy season commenced. 
During this season, from the ond of May till September, trade is at a 
standstill, &b most of the paths are impassable, and it is a vory good 
time for travellers to quit the country ; in October the country is still 
recovering from the rains. We entered Yunnan early in November, as 
soon as the roads wore opon and the cold weather had oommonoed. 
The hot weather commences generally in Maroh, but wo never fount! 
the beat oppressive except in the valleys. The greatest cold I registered 
was 17' Fahr. below freezing-point, in February, at an elevation of 7000 
feet. 

Ilaving completed our soason’s work, J came out down the Ked 
river through Tongking, with nothing worth recording except the great 
kindness and hospitality I received from French officers wherever I 
stopped on my way down. 

Although we had accomplished a good deal of work, muoh still 
remained to be done. Accordingly, Major Davies and ] started again 
in November, 1800, and for throe months wo surveyed the remaining 
important routes, avoiding as far as possible going over roads which we 
had already surveyed, but connecting with our previous surveys when- 
ever we could manage it. One incident, though I laughed at it at the 
time, seems curious now by the light of later events. One day, on the 
march, 1 met a Chinese coolie whom 1 had employed to carry my 
theodolito the previous year. Wo entered into conversation through 
my interpreter, and presently I dropped out of the conversation, and 
the two conversed in low whispers. When they had finished 7 in- 
quired what the man had boon saying. “ Sir, 1 * he said, “ take my advice 
— get out of China as quick as you can. This year will be a bad year 
for foreigners in China.*’ This was in January ; the troubles in North 
China coramenoed in May. 
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I arrived in Yunnan-fu on the same day that Major Davies roaohed 
Tu-eh-fu. This was hy arrangement, in order to connect these places by 
a telegraphic longitude; then, while Davies moved up to Yunnan-fu, 
I marohed by a roundabout way to Tsu-hsiung-fu, which was the last 
telegraph office I had suooeeded in connecting with Burma the previous 
season. By simultaneous observations at these two plaoes we completed 
our longitudes. We then by separate routes crossed the Yangtse into 
Seohuan, and headed north-west into Chinese Tibet. Tho officials, 
after protests that they had never heard of the places we wanted to go 
to, and that there were no roads thore, and anyhow the roads wcio 
infested by robbers, let us go on our way. Our escort gradually 
dwindled away, then finally disappeared, and we were allowed to find 
our way westwards as best we oould. There is little or no sign of 
Chinese authority in these semi -indepen dent states. From Yunning a 
young lama was sent to guide me to Chungtien ; even with his help 
I did not find the inhabitants very hospitable. Onr lama would 
arrange for us to put up in a headman's house ; the owner would say, 
“Stay, by all means, but there is a much better place a mile or so 
further up the valley, which will juBt suit you.” On wo used to go, to 
find no house at all of any kind. Tlaving been tricked twice in this 
way, I knew better, and stayed in tho best plaoo J could find toward* 
evening. Major Davies and I had agroed to meet on March 27 *6 
Atuntzu. We had not expected that the snow would lie so deep on tho 
passes, and on tho 2f»th, when 22 milos from Atuntzu, T found myself 
blocked by snow, after making only 4 miles progress in two days. I 
was also in difficulties as to foot-gear, the most important part of a 
traveller’s equipment. I had started with three pairs of boots, but some 
scoundrel had stolen a bag the day I left Bhamo, which contained, 
amongst other things, two right-foot hoots. In two months I had nearly 
worn out my one pair, and then took to wearing Chinese sandals ; these 
were, however, utterly unsuited for snow, and later on we all woro 
Tibetan boots. On the 27th, thinking Major Davies might be waiting 
in Atuntzu, I got a Tibetan guide, and with one of my Chinese coolies, 
by starting at o a.m., reached Atuntzu at 7 p.ra., only to find Major 
Davios not thore. I put up in a little house, where I was made most 
comfortables rested the following day, aB my men wore suffering fiom 
snow-blindness. Returning to my camp in two marches, 1 met Major 
Davies on my arrival. Tie had met with worse snow than myself. 
Fortunately, a earn van went np the pass that day and trod down a 
path, whioh we followed next morning, and with great difficulty and 
the loss of two mules we managed to reach Atuntzu, wheTo Major 
Manifold, i.m.s., joined us a few days later, and completed our party. 
We now sent back to Burma our spare baggage, surveyors, and Chinese 
followers, and started for the headwaters of the Irrawadi, following at 
first Prinoe Henry of Orleans’ route. We were, however, stopped by the 
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snow in the pass leading from the Mekong valloy to the Salwen; and 
as all passeB westwards were in a similar condition, we spent a month 
usefully in marohing np to Bat’ang and then down south again to 
Yerkalo, where we made our second attempt. This time wo were stopped 
in a more exoiting manner : our hovering about had put the Tibetans 
across the frontier on their guard. We reached the Mekong late one 
evening at the site of a rope bridge. These bridges are simple. A single 
rope runs each way across the river, the starting-point being higher 
than the point of arrival ; on this are small wooden runners, to whioh 
the passenger or baggage is attached. On letting go, one’s own weight 
carries one across. 

We secured four small runners, and crossed ourselves, two servants, 
three Gurkhas, and some of onr baggage ; unable to obtain larger 
runners, we oould not oross our mules, so left our remaining four 
Gurkhas to guard them. On our bank there was a email house, from 
whioh the hillside went towering up above our heads. We did not 
anticipate any tronble, as we were in Chinese territory, but while we 
were having dinner, we heard shouts from the further side ; running 
out to see what was up, we went straight into a band of about twenty 
lamas, who had crept down and cut the rope by which we had been 
crossing. After a short Tough and tumble they oleared, leaving, how- 
ever, one of our Gurkhas very badly wounded — his hoad laid open 
with a stone, and a gunshot wound in his mouth. We had an exciting 
watch that night ; expecting an attack, we made a barricade of saokN 
of salt. However, no attaok waB made, though we heard talking most of 
the night on the hillside. 

Next morning, while we wore trying to get one of our mulemen 
across to aot as interpreter, the Tibetans, numbering about 400, lining 
the hillside above us and the spurs in front and behind, opened fire. 
This did no damage, and after firing an hour, to which we made no 
reply, a deputation was sent forward asking us to retire aoross the river. 
Encumbered by our wounded Gurkha, and unable to get our mules 
across, this was the only oourse open to us. As soon as we agreed, they 
came forward and, in a most friendly way, helped us to get across. 
Major Manifold’s bedding fell off the rope in mid-stream, but the Tibetans 
fished it out of a baokwater. 

It being now too late in the year to make any further attempt to get 
aoross into the Salwen valley, owing to the imminenoe of the rainy 
season, we made up our minds to strike aoross Tibet to Taobien-lu, and 
so on to the Yangtse. The first part of our journey took ns about a 
month, and a very rough time we had. Eaoh pass we oroBBed cost us 
the liveB of some of our mules, one of our Gurkhas was drowned in the 
river at Litang, and we were all fairly worn out when we reaohed 
Taohien-lu. The Gurkha who was drowned had been with me for over 
six Inonths ; they had all served us, as Gurkhas always do, faithfully and 
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well. Stolid little men ! On the evening of the death of his comrade, 
the havildar oame and sainted to make his nightly report, “ All oorreot, 
sir, except one rifle, twenty rounds of ammunition, and one private 
soldier lost in the river.” Another man, Maidan Singh, did me good 
servioe. One night I had dropped off to sleep, after having had fever 
all day, when I was awoke by a frightful row in the inn yard. Stepping 
out to see what was up, I found my mulemen engaged in an ugly fray 
with some other Chinese. Maidan Singh was standing by my side. 
“ Maidan Singh,” I said, u I had just got to sleep, when these sooundrels 
woke me with their noise.” “ Sahib,” he said, “ it is a very great shame.” 
With that he went straight at the Chinese with a short heavy stiok in 
his hand, knocked one senseless into the pig’s trough, and drove tho 
others out of the yard. Shortly after, as I was going to sleep again, 
I heard Maidan Singh alternately cursing the man in Hindustani for 
disturbing me, and, in very broken Chinese, trying to persuade him to 
drink some water, and soothing him. 

Six very rough marohes brought us to Yaohau, meeting continuous 
streams of coolies carrying enormous loads of tea for Tibet, one man 
particularly carrying at least 350 lbs. and doing daily marches. We 
then floated GO miles down stream on a raft to Chia-ting-fu, where 
we changed into a boat. Just as we were leaving, we received a 
message from a missionary at Yaohau that he had reoeived a telegram 
to the effect that the legations at Peking were being besieged, and that, 
there was a general massacre of Europeans going on throughout China. 
This was cheerful newB ; we were nine armed men, and had some 1800 
miles* river journey before we oould reach Shanghai. Five days in this 
lx>at took us to Chungking, the only notioeable incident being that news 
of our coming had evidently been sent on by the officials, and at eaoh 
town we passed, where our escort of two Chinese soldiers was changed, 
a boat was waiting in mid-stream, enabling us to ohange our esoort 
without having to land, obviously to keep our passage down river 
unknown to the general populace. We approaohed Chungking, an 
enormous town, with an unpleasant doubt as to our reoeption. How- 
ever, we found the situation there fairly satisfactory. The English 
Consul thought that we might escort the women and children down 
river, but after several days’ delay, only two families oould be persuaded 
to come. We reached Iohang down the Yangtse gorges without mishap, 
and from there our journey by steamer was simple. 

Our journeys in China differed from most previous ones in that wo 
were primarily surveyors; we have, therefore, been able to produce 
accurate maps of nearly the whole of Yunnan. We have so surveyed 
and examined the province that in future any one interested in the 
subjeot of railways in that part of the world oan bring forward pro- 
posals based on better information and with more detail than the 
well-known consul in San Toy, who applied to a Chinese official for a 
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oonoeBsion.for a railway with a school atlas in his hand, saying, “ Your 
Excellency, we propose to build a railway from hero to there, with a 
tunnel here and a bridge there, a viaduct here and another tunnel 
there.” 


Before tho reading of the paper, the President said : We have with us this 
evening one of the members of the survey party who haa been exploring tho 
province of Yunnan in China, a very interesting and valuable piece of work, and 
I feel sure that the paper ho is about to read to up, with its illustrations, will 
be interesting. I now call upon Captain ltydor to road his paper. 

After the reading of the paper : — 

Major Davies: Uaving had the pleasure of being associated with Captain 
Byder in two years’ exploration work in Western Chino, 1 should like to say how 
very much our expeditions are indebted to the work done by Captain ltydor and 
by the native surveyors of the Survey of India who worked under him. I should 
also like to say a few words about the proposed Yunnan railway which Captain 
Kyder referred to. I think it is a scheme about which there has been a good 
deal of misapprehension, and on which a great many hasty judgments have been 
passed, baBod on very insufficient information. There have been several travellers 
in Yunnan during the last thirty years, many of them very clever and capable 
observers, and their opinions have been naturally much sought after by those 
interested in this subject ; but I think it muBt be remembered they did not go 
out to Yunnan primarily for tho purpose of investigating railway scliomcp, and 
it was not their special business to tost tho feasibility of a railway line through 
Yunnan. Also in some cases they have expressed opinions which have l»een 
very widely held, which really have nothing whatever to do with the proposed 
line. For instance, Mr. Baber of the Chinese Consular Service, whose writings 
combine in a marvellous manner the amusing and the instructive, makes two 
remarks which have boon very much quoted. Speaking of the very high range 
between the Salweon and the Rhwcli, he says, 11 Lf British trade ever adopts tins 
track, I shall be delighted and astonished in about equal proportions.” Further 
on, when discussing the subject more generally, ho says, “ By piercing half a 
dozen Mont Cdnis tunnelH and erecting a few Menai bridges, the route between 
Burma and Yunnan Fu might doubtless be very much improved.” These two 
remarks, I think, have had great influence on people who have not studied tho 
subject very deeply, and have induced them to think that tho railway scheme is 
quite impracticable. T quite agree with tho truth of both these remarks of Baliei’s ; 
the only thing is, thoy do not apply t.o the railway at all— they refer to tho 
road which goes westward from Mom ion through Ta-li-fu, whereas tho present 
proposed railway comes into Yunnan from quite a different direction. Indeed, 
only half a j»age lower down Baber himself recommends as a probablo line for 
a railway the very route which lias now been adopted. To quote another instance 
of a rather poor argument against this railway. In a book, published aB lately 
ns last year, which devotes a chapter to the subject of railway extension from 
Burma into Yunnan, J camo across the astounding statement that no coal has 
l»eon found in Yunnan. Now, as a matter of fact, coal exists almost all over the 
province, and there are many largo districts of Eastern Yunnan in which hardly 
anything is UBed tor fuel but coal, which is all obtained from local mines. Of 
course, J quite understand that there may l>c differences of opinion as to the com- 
mercial value of a line through Yunnan, but I hope, in future, opinions will not 
be based upon misapplied quotations or upon such very inaccurate information as 
that which I have just quoted. 
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Am to tho work wc did in Western China, the most important part of it is 
undoubtedly the preliminary railway survey which was carried out by Captain 
Watts Jones and Captain Hunter, both officers of tho Koyal Engineers. Captain 
Watts Jones, 1 am sorry to say, lost his life afterwards in the cause of explora- 
tion in China. The line they Burveyod certainly presents great difficulties, but 
it iB a practicable line that could be made. Besides the actual survey, tho othor 
members of the Expedition split up and took different routes, so as to get in as 
much work as possible, and made a fairly thorough exploration of the province of 
Yunnan. Of the eighty-four official cities of Yunnan, we visited all but three; 
bo 1 think we may claim to have some knowledge of tho province and of its resources. 
As to tho mineral wealth of Yunnan, 1 do not think there has ever been any doubt. 
We certainly came across mines everywhere, and all sorts of mines — gold, silver, 
lead, tin, iron, copper, zinc, coal — and even with tho present poor appliances that 
the Chinese have for working these mines, they make them pay. To give an 
instance of the sort of way in which they work their mines, one of our i»rty who 
visited a gold-mine found thorn crushing the quartz with a sort of large wooden 
instrument, which is used in that country for husking rice. This was the only 
appliance they had for crushing gold quartz. The agricultural resources of 
Yunnan, too, are not to be altogethor despised. Earlier travellers saw the pro- 
vince when it was just recovering from the effects of the Panthay rebellion, and 
1 think all the members of our expeditions have at different timos remarked to me 
that the poverty of Yunnan has been much exaggerated. As to whether this 
lino will }>ay, it will be still rather an open question ; but I think the Yunnan 
company, with the assistance of oxpertB on matters of this sort, will now bo able 
to decide whether it can be made as a commercial speculation or not. 1 regret 
that I cannot enter fully into the pros and cons of the Yunnan railway, as the 
question is largely a political one which cannot bo discussed before this Society. 
There is, however, one suggestion about railways that I should like to make, and 
that is, that, os a beginning of railways in Western China, a lino Bhould .bo made 
from Chuug-king or some other point on the Yangtse tip to Cli’eng-tu, a very 
largo city, the capital of Nachuan. This is a line that was originally proposod 
and surveyed by Captain Watts Joues, who had a high opinion of it, and thought 
it was a line that would pay at once. His opinion has now been endorsed by 
Major Manifold, who, with Caplaiu Hunter, has lately been making some very 
thorough surveys through the whole of Central and Eastern Sechuan, and, 
if 1 might be allowed to suggest, 1 Bhould say that would be the lino that should 
be tho first to be made of the railway lines in Western China. That once mode, 
1 think extensions of it would follow very easily. Sechuan is nothing like as 
hilly a province as Yunnan, and it is a very rich province. It is certainly the 
largest and most populous province in China ; it is also considered the richest. 1 
think, by beginning there, it would give the promoters of the scheme an idea of 
what railways in Western China would turn out like. And eventually it might 
be carried from there backward through Yunnau. The Yunnan railway is u 
very large business, and its construction may bo dcluyed, but 1 cannot help think- 
ing that u line which makes a great highway between India and China will 
eventually become an accomplished fact. 

Sir Tiiomab lioLiuuii : It is little that 1 can add to this interesting paper that 
we have heard to-night about a country in which, unfortunately, 1 have never 
travelled myself. But i am glad of this opportunity to welcome an officer from 
the department with which 1 was so long associated in India, who, more fortunate 
than his brother offioer and survey comrade, Captain Watts Jones, has returned 
here to England to tell us the story of what ho did in that distressful country, 
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China. There aro one or two points that have struok me in relation to his work. 
In the first place, the extent of it, and, in the next plaoe, the energy with which 
it was carried through. I think that if we remember back not so very long ago 
—well, within my memory — as to how much we knew of those countries which 
lie beyond the lx>rders of India, we Bhall be struck at once with the immense 
extent in late years of those geographical surveys which have been carried out on 
scientific lines in the [same manner that Captain Byder with Major Davies have 
carried out their surveys in Western China. I can remember the time when the 
rugged line of frontier hills beyond the Indus not only bounded our horizon in 
that direction, but was absolutely at the time the limit of our geographical know- 
ledge. We knew a little of what lay beyond them, but of what was in them we 
knew nothing. We knew something of the passes and the roads that ran through 
them, but of the hills themselves and of the villages we knew nothing. All that 
country where the present campaign is being carried on was an absolute blank. 
And now, how is it at present? We have carried these geographical surveys woll 
into Eastern Persia, wo have oarried them to a junotion with KuBBian territory on 
the north ; and now, thankB to Major Davies and Captain Byder, they extend well 
into China on the east. And yet, as Captain Byder has told you, there is a very 
large future before ub. Wo cannot say that we are within anything like measur- 
able distance of the end. There iB a large future for work of this nature ; but the 
success of such survey work— the success of Colonel Bonnie Taylor and Captain 
Byder lately in another field in China, and of Major Close and Captain Jansen in 
the Transvaal, and of other officers whom I could mention in other partB of the 
world, all working on the same system — should, I think, at least assure us that 
that system is a sound one, and may safely be commended to the consideration 
of those many half- developed institutions which are rapidly springing up in 
England in the cause of geographical education. We were all much interested, 
of course, in hearing what Major Davies and Captain Byder had to say about the 
chances of the connecting link between Burma and China in the matter of rail- 
ways, and it is quite clear, I think, from what they have Baid, that, in their 
opinion at any rate, the engineering difficulties are not insurmountable. But they 
have said nothing about that larger question, which probably will interest the 
public very much in the future, as to whothor it is not rather competition than 
construction which will bar the way to that connection over being practically 
useful ; whether the great waterways of China, which you have seen pretty well 
Bliown in the map which Captain Byder has placed on the Bcreen, whether that 
magnificent system of waterways and the easy possibilities of traffic which exislB 
thereby, will ever be ousted or competed against by railway traffic— that is a very 
large question, i>erhaps too large for one to enter on hero. But I would merely 
lioiut out that, for a matter of that sort, it is well to turn to history, and I think 
it will be found that under similar circumstances elsewhere, at any rate so far os 
1 have been able to 6ee, wherever there has been competition between water 
carriage and railway carriago, under those circumstances the railway has invari- 
ably won. Well, gentlemen, 1 add no more ; I merely wish to offer my congratu- 
lations to Colonel Bennie Taylor, to Major Davies, and to Captain Byder for the 
splendid work that they have done in China, and to Captain Byder for his moBt 
excellent paper to-night. 

Mr. Fbkd. W. Cauey : As I have only lately returned to England from that 
part of China which Captain Byder has just described bo clearly to ub, I am able 
to say that his impressions of the country through which he travelled are what 
one would expect from an unprejudiced observer. My owu journeys in Yunnan, 
during the last seven yearB, were confined to the southern and extreme Bouth- 
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western portions of that province, i.e. the neighbourhood of Szemao and the Chinese 
Shan States; and I notice that Captain Ryder has said little or nothing about the 
extraordinary number and variety of hill tribes one meets with in Yunnan. 
During my stay there this was a subject that interested me very much. In every 
little market, as one travels along, one seeB different tribes of hill people, wearing 
curious costumes and speaking each their own dialect. The Chinese, with their 
characteristic contempt for all alien races, can give no account of these numerous 
tribes. They distinguish each by somo more or less opprobrious nickname, and 
are content. I remember the indignant answer I received from one Chinese 
gentleman when I asked him if ho could speak the Shan language. “ Do you 
take mo for a wretched barbarian V ” said he, or words to that effeot. 

1 quite agree with Captain Ryder that the question of railways in Western 
China is a political one ; and I think those who clamour for the construction of 
railways in China are apt to forget that it does not form part of the British 
Empire, and that such undertakings cannot be peacefully carried through until 
the Chinese themselves are convinced of their utility and necessity. That day, I 
venture to predict, is not so very far distant. Good roads are sadly needed in 
Yunnan, but road-making under official supervision would mean heavy taxes on 
the inhabitants and passing traders, and of the two evils the people at present 
prefer bad roadH. With regard to the opium cultivated in Yunnan, I should like 
to make a few remarks. Many people in this country still hold the opinion that 
Indian opium iB being forced on the Chinese against their will. They even believe 
that the cultivation of opium is prohibited throughout the Chinese Empire — 
indeed, I saw a statement to this effect quite recently in a well-known paper. 
TbiB is not true, for in Yunnan, at any rate, the cultivation of the poppy haB been 
encouraged by the officials for fiscal reasons. Chinese tradition states that opium - 
smoking first took its rise in that province, and one account says that opium has 
been produced there since the year 1760. The annual output at present is not 
far short of 6500 tonB, whilst in the neighbouring province of Sechuan it is 
considerably more. As Indian opium (none of which ever finds its way into 
Yunnan) is handicapped by an exceedingly heavy import duty, it is not too much 
to expect that in a few years' time the native will oust the foreign article from 
the Chinese market. The opium question, as far as England is ooncemed, will 
then die a natural death. The opium bowl used by the Chinese originated in 
V unnau, and even now the bowls manufactured at Lilian, Mengtsz, and Semao 
are in great demand all over the south of China. Nearly every woman in Yunnan 
can spin cotton, and in every village one sees the old-fashioned wooden loom at 
work weaving cotton cloth, with which all the poorer classes clothe themselves. 
Before the Pant hay rebellion the province was the centre of a big silk industry. 
Now, however, only a very little silk is produced in Yunnan. The Yunnanese 
arc essentially of a most peaceful disposition, and 1 am sure Captain Ryder will 
bear me witness when 1 say that, as a rule, Europeans are treated with friend- 
liness and resect. The country people I always found most hospitable, but 
particularly so when I was unaccompanied by any Chinese soldiers, who, when 
acting 08 escort to Europeans, in their zeal are apt to be too overbearing. 

Dr. Logan Jack : Having recently come from pretty nearly the same country 
which was traversed by Captain Ryder and his companions, 1 should like to say 
first, that it is impossible to overestimate the value of such accurate observations 
as have been made by these gentlemen. There is nothing to be oompared with 
thorn so far in the history of the exploration of China. In the adjoining room, 
1 would invite the attention of members of the Society and visitors to a Chinese 
map of that district, especially of the province of Sechuan, and it will be seen 
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what a very great difference there is. That map is a mere diagram showing 
the relations of the principal rivers to one another, and showing them accurately, 
in so far that oach river falls in on the rig] it or left bank of the principal river as 
it ought to do; but a matter of 50 or 100 miles error iB nothing whatever in 
Chinese maps. 1 do not think that this map we have seeu to-night can be the 
one to which Captain llyder has referred as that to which people who venture in 
future to discuss Chinese railway projects must turn, because in this map (which 
may, perhaps, only be an unfinished proof) not even tho author's route is laid 
down. But that map is, no doubt, available. It is, 1 suppose, in the handB of the 
Indian Government, and also in the hands of the Yunnan Company, and will bo 
issued in the course of time. When it is available, we shall have made an immense 
advance on anything which has hitherto been in our hands. 1 am aware that the 
question of railways from India to China is a question which becomes a political 
one, and therefore is not opon to discussion in this Society ; but the question of the 
practicability of railway construction iB an academic one on which we may form our 
opinions, and we may bo aided in forming such opinions by the surveys of Captain 
It) dor and his companions, when they ure in our handB. 1 gathered from his 
remarks that there is at least one practicable, though difficult route, for a rail- 
way, and 1 gather from other sources that the railway being constructed by the 
French towards Yunnan is by no means deficient in engineering difficulties, and 
possibly they are as great on that line as they will be on the proposed line from 
the Irrawadi, which may be completed some day or other. I believe, for my part, 
that the Chinese themselves in that district are fully aware of the value of that 
trade-route to them. Again and again, in the last two or three hundred >earp t 
they have attempted to get what the Scotch lairds used to call “ a grip of the 
sea ; ” that is, they have attempted to secure a port at Irrawadi at the head of the 
navigation. It was only a very few years before the -British occupation of Upper 
Burma that the last attempt on Bhamo was made, and the Chineso actually held 
the town for some time under very romantic circumstances. As to the amount 
of traffic along those lineB, 1 think it has been considerably underestimated. 1 
met, in the course of a journey from Cbongtu and up by tho Tibetan border, down 
the Yaugtso and across the Mekong and Salwcu to the Irrawadi, enormous trains 
of mules and packers, hundreds of them two or three times a day, and each mule 
will carry at any rate a couple of hundred pounds. Ton of them will carry a ton, 
and that traflio is carried on in tho faeo of ull the difficulties which are insepar- 
able from the indescribably had condition of Chinese roads. These roads were 
paved hundreds of years ago in some instances, have been washed away and never 
repaired, and are carried without grading, by means of flightH of steps, up and 
down the mountain-sides. In spite of all that. Western and American produce, 
in the shape of cotton, tobacco, condensed milk and kcrusino, find their way over 
long distances into the interior of Sochuan, and if these difficulties were lessened 
— il* a railway existed — then 1 have no doubt the volume of the trade would be 
enormously increased. As to the population, Yunnan was almost depopulated 
during tho Mohammedan rebellion, and there are traces of that depopulation on 
every hand. But it is patent to every traveller who passes through tho country 
that it is being repopulated by immigration from other provinces and by the 
natural increase in a country where there is plonty of room to spread out. Captain 
Ilydcr has told us that uiuong the lamas he met with a great deal of hostility. 
1 must confess that surprised me considerably, because my experience amongst 
the lamas, where 1 was often a guest of tho priests, was very much more pleasant, 
and I found them extremely courtoous and amiable. It has just struck me as 
possible that the display of a foreign armed force in this expedition may have had 
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something to do with the hostility which Major Davies and Captain Ryder and 
their party met with. At all events, in my oase the lamaB were exceedingly 
kind and courteous 9 and nothing could exceed their hospitality. 1 do not wish, 
at this late hour, to trespass further on your timo, but I am glad to have had th» 
opportunity of thanking Captain llyder for this most interesting paper, and 
I am sure we shall all especially welcomo those maps when we do ultimately 
see them. 

Mr. John IIalliday : I did not expect to be asked to speak this evening, and I 
really have very little to add to the able address which Captain Ryder has given 
us, and which Major Davies has also given u«, and Dr. Jack. L suppose I am 
called upon as I have something to do with the Yunnan Company, which is 
practically one of my babies, and it has paid all the expenses of this Expedition, 
and even the wear and tear of the Burvey instruments which were used. I would 
impress upon the audience that they should not take their ideas of Yunnan from 
those photographs. You will have observed the terraces were as precipitous as 
the mountains all round the valleys, showing that the photographs do not do 
justice to the country as a railway country. The surveys which we have from 
CAptain Watts Jones, in which he has delineated the superficial and the horizontal 
outline of the country, show no very bad country whatever, except a few 
miles between Yunnan-fu and the Yangtse valley. It is not more difficult than 
the railways in the Rocky mountains. There are no impracticable engineering 
problems. The biggest mountain which stands in our way at present is the 
Chinese Government, for they have never confirmed the concession which our 
Government imagined they had secured. Four or five years ago, when this 
company was started and the survey began, the Foreign Office, the War Office, 
the India Office, and the Burma Railways, all combined to encourage us to make 
the survey. But I am afraid there is very little chance of any railway being made 
for many years. The trade, however, is increasing very largely, and if we could 
even get a cart-track — a practicable road — the increase of trade would be enormous. 
At present, as Dr. Jack has told us, the mules have practically to go up and down 
stairs — up the one side of the hills and down the other. It is a wonder they get 
along at all. I have only to thank Captain Ryder and Major Davies for thoir 
interesting addresB, and I also thank you, Mr. President, for asking me to say a 
few words. 

Captain Rydeb : Thoro are very few points in the discussion that want answer- 
ing, as everybody seems much of the same opinion. 1 should like to mention, 
with reference to what Dr. Jack has said about the map, that it was only intended 
absolutely and entirely as an index map to give any one who attended here an 
idea of what I was going to talk about. It is not a map as we would call it; it 
is a guide. Our maps, as we survey them, I suppose, would cover the whole of 
this green cloth. And about our routes being marked; if wo had marked our 
routes — well, I travelled 4000 miles, and the other officers did much about the 
same — as our routes crossed and recrossed, if we had marked them, there would 
not have been room for anything else much on the map. Besides the maps that 
the Government of India are publishing of our surveys, the Geographical Society 
hero are reduoing our surveys to a fairly workable soale, and 1 hope they will bo 
published soon. With regard to the remark by Mr. Halliday about the expenses 
of the Expedition, I think it right to say that, so far as I was concerned, my 
expenses, and the expenses of those under me, were entirely paid by the Govern- 
ment of India. So I think they should reoeive some oredit for the results of our 
expeditions. 

The PktBttipKNT : Now, it only remains for us to expross our thanks for the 
No. II. — Febuuaby, 1903.] k 
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interesting paper we have listened to this evening. For moro than thirty years 
back we have had accounts of this most interesting part of China from such men 
as Liout. Gamier and poor Captain Gill, and Cooper and Oolquhoun, and, above all, 
from Mr. Baber; and 1 think it is a very remarkable thing that the whole of these 
pioneers were most distinguished geographers, and six of them wore Gold Medalists 
of the Society, so that at intervals during that long period we have had our 
interest aroused in Tun-nan by very capable and vory able geographers. Now 
at last we have received a scientific survey of the greatest value and importance, 
and we have certainly to thank the Yunnan Company for its liberality, and also 
the Indian Government. Through their means, Major Davies and Captain Ryder 
have executed this admirable survey. 1 am sure you will all wish to vote yonr 
thanks to Captain Ryder for his paper, which has given rise to such an interesting 
discussion, and also for the admirable way in which he lias illustrated it. 


EXPLORATIONS IN MEXICO/ 

By OARL LTTMHOLTZ. 

My explorations and researches in north-western Mexico extended over 
a period of more than five years. On my first expedition I travelled 
under the auspices of the American Geographical Society of New York, 
and the Amerioan Museum of Natural History of Now York ; but later 
I have been in the service of the last-named institution alone. My 
researches have been mainly of an ethnological and archaeological 
character ; hut as the country explored is very little known, and partly 
unknown, I may hopo that what 1 oan toll in the limited space of time 
allotted to me may prove of some interest to you. 

Between the years 1890 and 1898 I made altogether four expeditions 
to Mexico. My main field was tho western Sierra Madre, which may 
he considered aR a continuation of the Rocky mountains, and stretches 
through tho greater part of Mexico and down through Central and 
South America. In this way a practically uninterrupted chain of 
mountains is found from Behring strait to Cape Horn. Tho Sierra 
Madre del Norte offered a specially wide field for scientific researches. 
The northernmost part of this Sierra, from the border of the United 
States south about 250 miles, was until rooent times under the undis- 
puted control of the Apaches, those wild Indians whose hands were 
against every one, and every one’s hands against them. It was only 
after the American General Crook, in 1883, had subdued these savage 
rovers that it had been at all possible to make scientific researches 
in those regions. But small bands of Shis Inday (“ the men of the 
woods ”) were still left, and ray party had to bo made strong enough to 
meet all difficulties that might be threatened from them. 


Read at the Royal Geographical Society, December 15, 1902. Map, p. 220, 
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As my expedition in 1890 was the first whioh would enjoy the com 
parative safety of that district, I thought that the oause of soience would 
be best served by taking with me a number of scientific men and 
collectors in various branches. Prof. W. Libbey, of the University of 
Princeton, N.J., with his laboratory assistant, represented physical 
geography. The late Mr. A. M. Stephen was our archaeologist, having 
as assistant Mr. R, Abbott. Mobbtb. C. V. Hartman and Mr. ('. E. Lloyd 
were botanists; Mr. F. Robinette, zoologioal collector; and Mr. II. 
White, the mineralogist of the expedition. 

With a party of altogether twenty-six men and nearly a hundred 
animals, I, in the winter-time, succeeded in crossing the Sierra Madre 
from Naoori, in Sonora, to Casas Grandes, in Chihuahua, and there for 
ten months excavations were conducted at San Diego, near the famous 
ruins of Casas Grandes. 

On my second expedition I followed the Sierra Madre southwards 
from my crossing-line, in the beginning through uninhabited regions, 
but later passing the country of the Tarahumares and the Northern 
Pimas. The Tarahumare Indians of the Sierra Madre live in certain 
parts of the country to a considerable extent in oaves, and as they are 
anthropologically one of the least- known tribes in Mexioo, I decided to 
study them. As this could not easily be done with an expedition that 
was still quite largo, I gradually discharged my followers until at last 
I remained alone with a few Mexicans. 

The rioh field for ethnological studies whioh Mexioo offers irre- 
sistibly called me back to new researches, and I entered on my third and 
longest expedition, whioh lasted from Maroh, 1894, to March, 1897. At 
the outset I kept two or three Mexicans with me, but I soon found that 
the so-oalled civilized Indians, or even primitive Indians, were my best 
companions ; for not only did their mere presence assist me in gaining 
the confidence of their fellow-tribesmen, but they were themselves a 
constant and valuable material for study. As on my former expedition, 
I remained for months with different tribes, discharging my companions, 
and living among the Indians. I spent altogether a year and a half 
among the Tarahumares, and up toward a year among the Huiohols. 
In 1898 I revisited both these tribes. Always at first the natives would 
resist me, and I have in more than one tribe been considered as a man- 
eater, subsisting on women and ohildren, whom I killed by the camera. 
Besides, they attributed to me designs on their lands. They have learned 
to be distrustful of the white man, whioh nobody can wonder at when 
remembering how little the whites have left them of their onoe large 
countries ; but I succeeded gradually in gaining their friendship and 
their confidence, specially by my ability to sing their songs, and by 
always treating them justly. 

In this manner I gained a knowledge of these people whioh in no 
other way oould have been obtained. When my stook of civilised 
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provisions gave out, after having been for five or six months without 
oonneotion with the outer world, I was restricted to the food that the 
.Indians could give me. Game is not very plentiful in Moxioo, exoept 
in the extreme north, and the traveller oannot depend upon getting 
food by his gun. As in Australia, my favourite drink was water and 
honey. It is both refreshing, and gives one an appetite when having 
to eat monotonous dishes. 

In the northernmost part of Sierra Madre del Norte, whioh at present 
is uninhabited but for some colonies of Mormons in the extreme eastern 
and western parts, there are few traces of habitation; they oonsist 
mainly in small terraoes of Btone, generally across small valleyB, and 
which probably served agricultural purposes, as the Tarahuwares, though 
rarely, use somewhat similar trincheras at the present time. Rude 
fortificatio ns may also be seen. More important are anoient cave- 
dwellings, the houses being of practically the same kind as those found 
in similar circumstances in the south-western part of the United States. 
Many of these were carefully examined by my expedition. Over five 
hundred jars were excavated near CaB&s Grandee, beautifully decorated 
in designs that resemble somewhat those of the Pueblo Indians, but in 
reality are intermediary between the culture of these people and that 
of the valley of Mexico. 

From the northern limit of the Tarahumare country to the end of the 
Sierra Madre del Norte antiquities are very rare indeed. A few oaves 
with rude habitations or other signs of having been inhabited may bo 
seen; also sometimes circles of upright stones placed solidly in the 
ground and protruding some 6 inches or more. 

I visited altogether nine tribes, and brought baok a large material 
to illustrate their ethnioal and anthropological status, besides extensive 
information with regard to their customs, religion, myths, and tradi- 
tions. A more or less complete linguistic material from the different 
tribes was secured, among whioh should be mentioned the now nearly 
extinct Tubar (a dialect of the Nahuatl language). Seventy airs 
and melodies were rocorded mostly through grapliophone. Over two 
hundred skeletons and skulls were procured, samples of hair, etc. A 
unique collection of anoient large terra-cotta figures from Iztlan, in 
Jalisoo, should be mentioned, as well as a hitherto unknown kind of 
pottery from the neighbourhood of Guadalajara, a kind of encaustic 
ware with excellent colours. Finally may be mentioned, as results of 
my expeditions, a collection of about fifty-five mammalB, of which ono, 
Sciurus Apache, was new to soienoe, about one thousand birds, and a 
large botanical collection which yielded twonty-seven new species, 
among them a very beautiful pine tree with whip-like brunches {Pi nun 
Lumlioltzii). 

It has been the purpose of my expeditions to throw light on the 
relations between the ancient cultures of the valley of Mexioo and that 
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of the Pueblo Indians of the south-wostern part of the United States, 
to give a oorreot picture of the 'ethnical status of the Mexican natives 
of to-day, and incidentally at the time of the oonquest, as well aB to 
throw light on certain phases in the development of the human race. 
Most of what 1 havo to tell regards a part of the republic of Mexico 
which nover is visited by tourists, and which even for most of the 
Mexicans is a terra incognita . 

The Sierra Madre del Norte is a vast mountainous country from 
0000 to H000 feet elevation, sometimes rising to 9000. Toward the 
north traots of rough country may be soen, for instance, around the once 
famous mine Guaynopa, north-west of Temosaohio, where the landscape 
appears as a wave of ridges and peaks, pinnacles of reddish conglomerate 
adding to the wildness of the landsca|>e. Generally, however, the sierra 
consists of low hills and valleys, with a small llano now and then. The 
largest llano in the Sierra Madre del Norte is near Guachoohic, in the 
central part of the country of the Tarahumaros, being 12 miles long 
and 3 miles wide. Very characteristic of the landscape are the so-called 
barrancas, precipitous abysses whioh traverse the mighty mass of tho 
sierra like huge cracks running nearly from east to west. In the country 
of the Tarahumare — that is to say, the state of Ohihuahua — there are 
three very large barrancas. They are designated as Barranca do 
Gobre, Barranoa do Batopilas, and Barranca de San Oarlos. The Sierra 
Madre rises so gradually in the east — for instance, when entered from 
tho direction of tho city of Chihuahua — that one is surprised to be sud- 
denly almost on top of it. The western side, however, falls off more 
abruptly, and presents tho appearance of a towering ragged wall. In 
accordance with thiB general trait of the mountain ByBtem, the begin- 
nings of the barrancas in the east arc generally slight, but they quickly 
grow deeper, and bofore they disappear in the lowlands of Sinaloa they 
sometimes roach a depth of from 4000 to 5000 feet. Of course they do 
not continue equally narrow throughout thoir entire length, but open 
up gradually and become widor and loss steop. The traveller, as he 
stands at the edge of such gaps, wondors whether it is possible to get 
across them. They can in a few places be crossed, even with animals 
if these are lightly loaded, but it is a task hard upon flesh and 
blood. 

Besides these large barrancas, whioh impede tho traveller in the 
highlands and necessitate a oourse toward the east, there are innumer- 
able smaller ones, especially in the western part of the range, where 
large portions of the oountry are broken up into a mass of stupen- 
dous rook-walled ridges and deep ohasms. A river generally flows 
in the barrancas between narrow banks, whioh oooaBionally disappear 
altogether, leaving the water to rush; between abruptly asoending 
mountain-sides. 

The sierra is covered with vast pine forests, never as yet touched 
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by the woodman’s axe, and journeying on these highlands the traveller 
finds nothing to remind him that he is on the southern latitudes except 
an ocoaBional glimpse of an agave between rookB and tho fantastio 
cacti, which, although so characteristic of Mexioan vegetation, are 
comparatively scarce in the high sierra. 

Along the streamlets which may be found in the numerous Bmall 
valleys, we meet with the slender ash trees, besides alders, Bhrubs, 
willows, etc. Conspicuous in the landscape at lower elevations is the 
madrona {Arbutus Texana ), with its pretty strawborry-like edible berries. 
Flowers are scarce, but in tho north the carmine-red Amaryllis may be 
encountered among others. It is a perfect treat to meet now and then, 
in the dry and sandy country, and at such a chilly elevation, this 
exquisitely beautiful flower, which is here appreciated only by the 
humming-birds. Edible plants, Mentha, Ohenopodium , Cirsium, for 
instance, are at a oertain time numerous. 

A little further down wo meet with an agave called amole, whose 
gigantic flower spike is well-nigh a botanical wonder. Once 1 decided 
to measure one of them. The spike, without the stalk, was 15 feet 
8 inches long, and at the thickest part 31 inches in circumference. 
After counting the flowers on one portion, I estimated that the entire 
spike bore at least twenty thousand beautiful blossoms each as large as 
a tulip. It required two men to carry it, and as they walked along 
they were followed by humming-birds, whioh remained industriously 
at work in what they doubtless considered their own private garden. 

Animal-life is not particularly plentiful in the Bierra, still deor, 
bears, and mountain lions arc fairly common, and there arc many kinds 
of squirrels and rats. The jaguar {Fdis onza) is found now and then 
on the summits of the barranoas. Eagles, hawks, turkeys, blackbirds, 
and crowH are the most noticeable birdB. There are many species of 
woodpeckers, the most remarkable of which is the greatest woodpecker 
in the world ( 'fiampvphilm iiHjiiriults), which are found in pairs through- 
out the Sierra Madre del Norte. 

The olimato in the sierra, although not so pleasant, on account of 
the constant winds, is extremoly salubrious, the heat never exceoding 
07° Fahr., while tho nights are deliciously cool. Lung diseases are here 
unknown. When I asked an old American doctor in the mining town 
Guadalupe y Oalvo, Chihuahua, about his experience in regard to the 
health of the people, he said, “ Well, here in tho mountains they are 
distressingly healthy. Despite a complete defiance of every sanitary 
arrangement, with the graveyards, the sewers, and a tannery at the 
river's edge, no diseases originate here. When cholera reached the 
mountains some years ago, nobody died from it. The people simply 
took a bath in Mexioan fashion, and recovered.” Down in the barrancas, 
however, where the heat often beoomes excessive, the climate is far 
from healthy, and 1 have seen even Indians ill with fever and ague, 
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contracted during the rainy season. The western coast of Mexico, 
especially from Tepio southward, is very unhealthy, and during my 
stay there several Mexicans died from pernioious malaria. 

Between these two extremes, on the slopes of the sierra toward the 
warm oountry, at an elevation of 5000 feet, I found the most delightful 
climate I ever knew. It was like eternal spring, the air pure, and the 
temperature remarkably even. There is a story of a Mexican woman 
who, settling in that part of the country, broke her thermometer 
because the meroury never moved, and she therefore oonoluded that 
it was out of order. 

The tribes I visited were, counting from the north, the Northern 
Fimas, the Tarahumares, the Tuburs (a now nearly extinct people, who 
spoke a dialect of Nahuatl), the Tepehuanes, the Ooras, the Huiohols, 
the Tepecanos, the Nahuas of the west coast of Mexioo, and the TaraBcos 
of Miohoacan. These Indians are very much of similar physique, modium 
sized, strong, and healthy, the colour of the body of a light ohooolate- 
brown colour, and the hair jet black and straight. They have the 
same kind of food, raising maize and beans, which 1 b their main source 
of subsistence. The advent of whites has, to a oertain extent, modified 
their life through the introduction of cattle and sheep. The cattle iB 
never killed expressly for eating purposes, but is used as sacrifice at 
the rain-making feasts, and after an insignificant part haB been given 
to the gods, the reBt is partaken of by the people. The cattle is 
considered just as valuable as the deer, the turkey, and other animals 
that are used as sacrifice to the godB. From the hide sandals are made. 
The wool is manufactured by the women into blankets and girdles of 
ever-varying patterns. The clothing is generally made from cheap 
cotton cloth bought from the Mexicans. The plough and the ox have 
largely taken the place of the primitive agriculture, though the ancient 
mode of cultivating the fields may yet be found in vogue in oertain 
tribes — the cutting down of the brushwood, which later is burnt, and 
the planting of the corn in holes made by a stick in the ground, the 
holes being covered up with earth by the help of the foot. Bows and 
arrows are ntill the arms of most of these tribos. None of the Mexican 
tribes, to my knowledge, ohastise their children, who grow up to be 
very independent, and have not much affection for their parents. The 
Tarahumare boy may even strike his father or mother. The mothers, 
however, are very fond of their children, who in early years are very 
oliarming, and never too much forward. 

To the casual observer tho native appears dull and heavy, so much 
so that at first it would seem hopeless to get any intelligent information 
out of him ; but on better acquaintance it will be found that the faoes 
of Mexioan Indians have more variety of feature and expression thfcn 
those of tho whites. At the same time, it is true that the individual 
does not Bhow his emotion very perceptibly in his faoe. One has to 
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look into his eyes for an expression of what passes in his mind, as his 
faoo is not mobile; nor does he betray his feelings by involuntary 
actions. If he blushes, as he sometimes does, the colour extends down 
the neck, and is visible in spite of his dusky skin. Laughter is never 
immoderate enough to bring tears to the eyes. Like the Mexicans, the 
Indians beckon with their hands by making downward movements 
with their fingers. The principal trait of their character is distrust, 
but they are intelligent, have keen souses, and if treated well will 
comply with agreements made with them. The principal faults of 
these Indians are that they have a propensity to appropriate things 
that strike their fancy, though they never stole anything from mo. 
The Tarahumare, however, does not ohoat in bargains until he is 
taught so by the Mexicans. These tribes, besides, do not tell the 
truth unless it suits them to do so. 

They all speak of the sun as “ father,” and the moon as “ mothor,” 
and the pivot round which their religion moves iB rain, or, rathor, how 
to prevail upon the gods so as to make them liberate the clouds, which 
they want to keep for themselves. The gods are supposed to be angry 
with man and jealous, but the way to appeaso their wrath is dancing, 
sacrificing, singing, and innumerable oeremonies. Ham is what these 
people first of all pray for, next long life and luck. As regards the 
ITuichols this may Beem strange, because they have in their country a 
regular, though not particularly heavy wet season. But owing to the 
steepness of their primitive fields, most of the falling rain runs off 
without penetrating the soil, therefore almost incessant rain is needed 
to make the orops grow. If it Btops raining for several days, the young 
maize plants begin to be soorched by the heat of tho sun. The Mexican 
Indians certainly recognize the immortality of the soul, but they are 
afraid of the dead, whom they conBidor anxious to have their relatives 
follow them into the other life. The dead, therefore, are thought to bo 
endeavouring to make tho survivors ill to keep them company, bosidos 
boing jealous of tho things they left behind. Theso Indians, therefore, 
make several feasts in tho course of a year after the death of a person 
in order to drive him away for good. 

Though, to use the expression of the late distinguished American 
ethnologist, Mr. Cushing, “ all Indians are tarred with tho same stick,” 
there is considerable difference to be found in tho various tribes, both 
in regard to physical and mental habits, habitations, customs and 
habits, and beliefs, not to mention the diversity of language. While 
nothing, for instance, will disturb the equanimity of the Tarahumares, 
the Tarasoos of Michoacan are of quite a choleric temperament. I have 
seen babies getting into a furious rage against their mothers, who on 
their side become equally excited ; but after a few minutes the whole 
thing is over. This same quick temper may be one reason of tho 
curious frequency of jaundice in a certain part of the TaroBoo country. 



EXPLORATIONS IN MEXICO. 


133 


Tho Taraliumaros have a groat number of games and pastimes all the 
year round; among the liuiohols not one is found. Many moro dis- 
similarities in the tribes studied by me might be mentioned. 

The two tribeB of this mountainous region that are of spooial 
interest, booause least affected by civilisation, are the TarahumareB 
and the Huiohols. Tho Tarahumares live in wooden structures, but, 
in their land of weathor-worn porphyry and inter-stratified sandstone, 
natural oaves are met with everywhere, in whioh the people find a 
convenient and safe shelter. Although it may be said that houses are 
their main habitations, still the Tarahumares live in oaves to such an 
extent that they may be fitly called tho American cave-dwellers of tho 
present age. 

These cave-dwellers are in a transitory state, most of them having 
adopted houses and sheds; but many of them are still unable to 
{terceive why they should give up their safo and comfortable natural 
shelters for rickety abodes of their own making. Some of them live 
permanently in caves, but most of them only temporarily so. 

In front of the entrance to the oavo there is generally a wall of 
stone, or of stone and mud, raised to the height of a man’s ohost, as 
a protection against wind and weather, wild beasts, etc. The oavo is 
fitted up just like the houses, with grinding-stone, earthen jars and 
bowlB, baskets, gourds, etc. The fire is always in the middle, without 
hearth or chimney, and the jars in which the food is cooked rest on 
Ihree Btouos. A portion of the ground is levelled and made smooth for 
the family to sleep on. As often as not there are skins spread out on 
the floor. Sometimes the floor spaoe is extended by an artificial terraoo 
in front of tho oave. In a few oaBes the floor is plastered with adobe, 
and I have soon one cave in which the sides too were dressed in the 
same way. Generally there are ono or two storehouses in the oaves, 
and thoso constitute the ohief improvement. 

These cave-dwellers are not related to the anoient cliff-dwellers in 
tho south-western part of the United States and Northern Mexico. 
Their very aversion to living more than one family in a cave, and 
their lack of sociability, mark a strong contrast with the ancient cliff- 
d wellers, who were by nature gregarious. Although tho Tarahumuro 
is very intelligent, he is baokward in the arts and industries. Tara- 
humare pottery is exceedingly crude as compared with the work found 
in the old oliff-dwellingB, and its deooration is infantile as contrasted 
with the oliff-dwellers’ work. Moreover, he is utterly devoid of tho 
architectural gift whioh resulted in the romarkable rook structures of 
tho early oliff-dwellers. These people, as far as concerns their oave- 
dwolling habits, oannot be ranked above troglodytes. 

The endurance of the Tarahumare is truly phenomenal. A strong 
young man oarried a burden of over 100 lbs. from Carichic to 
Batopilas, a distance of about 110 miles, iu seventy hours. While 
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carrying such burdens they eat nothing but pinole (corn toasted and 
ground), a little at frequent intervals. With their dogs they pursue 
deer for days through rain or snow, until they finally comer it and 
shoot it By the Mexicans these people are sometimos employed to 
run wild horses into the corral. The Indians rest a little at night, 
but they keep their horses on a pretty] constant move, until they at 
last are brought into the corral, the Indians not showing any fatigue, 
but the horses thoroughly exhausted. They love to feel warm, and 
they may often bo seen lying on thoir stomachs in the sun. On the 
other hand, they also endure cold unflinchingly. On a odd winter 
morning, when there are a few inches of snow on the ground, many 
a Tarahumaro may be seen with nothing on but his blanket fastened 
around his waist, pursuing. rabbits. 

They cortainly do not feel pain in the same degree as we do. On 
this point any collector of hair oan easily satisfy himself. So much 
importance being attached to the structure of the hair, I made a collec- 
tion from different individuals. They were willing enough to let mo 
have all the samples 1 wanted, for a material consideration, of course ; 
but the indifferent manner in which they pulled the hair from their 
heads, just as we should tear out hairs from the tail of a horse, con- 
vinced me that inferior raoes feel pain to a less oxtent than civilised 
man. I once pulled six hairs at a time from the head of a sleeping 
child without disturbing it at all; I asked for more, and when twenty- 
threo hairs were pulled out in one stroke, the child scratched its head 
a little and slept on. 

Though quite ingenious in devising many kinds of traps for birds 
and animals, the Taraliumaros hunt squirrels in the most primitive way 
— by cutting down the tree on which an animal is discovered. Some- 
times it will escape when the tree falls, and then the man has to out 
down another tree, and thus he may go on felling as many as ten trees 
beforo he can bag his game — not a very substantial reward for a whole 
day’s work. 

Fish arc killed by a small spear shot from a diminutive bow, but a 
more profitable way of catching fish is by poisoning the water by two 
Bpecies of agavo. 

Among the intoxicating drinks of theso people should be mentioned 
the native beer, called in Mexican Spanish “ tesvino ; ” it iB produoed 
from maize, looks like milky water, and has quite an agreeable taste, 
reminding cue of kumyss. To make it, the moist corn is allowed to 
sprout ; thon it is boiled and ground, and the seed of a grass resembling 
wheat is added as a ferment. The liquor is poured into large earthen- 
ware jars made solely for the purpose, and it should now stand for at 
least twenty-four hours ; but inasmuch as the jars are only poorly made, 
they are not able to hold it very long, and the people take this responsi- 
bility on themselves. A row of beer-jars turned upside down in front of a 
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house is a characteristic sight in the Tarahumare region. It should be 
noted, however, about this intoxicant, as well as about all other Indian 
beverages, that they are not indulged in as a pastime, but are part of 
their religion, and are thus only enjoyod for a certain purpose — to gain 
good crops, health, life, etc. In the same way, in ancient times, the 
well-known drink “ pulque,” among the Aztecs, was restricted by law 
to their religious observances. 

For a barbarian, the Tarahumare is a very polito personage. In his 
language he even has a word, *' reko,” which is tho equivalent r of the 
English M please,” and which he uses constantly. In spite of this, he is 
not hospitable ; the guest guts food, but there is no room for him in the 
house of a Tarahumare. A visitor never thinkB of entering a house 
without first giving the family amplo time to receive him, and good 
manners require him to stop some fifteen or twenty yards off. In order 
not to embarrass his frionds, ho does not even look at the house, but 
remains sitting there gazing into vaoanoy, his baek or side turned 
toward the homestead. Should the host be absent, the visitor may sit 
there a couple of hours or bo ; then he will rise and go slowly away 
again. 

Husband and wife never show their affeotion in public, except when 
drunk. Parents kiss their little ones on the mouth and on the stomach, 
and tho youngsters express their love for each other in the same way. 
This tribe is the only one where I found love-songs, but the custom of 
the oountry requires the girl to do all the courting. She is just as 
bashful as the young swain whom she wishes to fasoinate, but she has 
to take the initiative in love-affairs. The young people meet only at 
tho feasts, and, aftor she has gotten mildly under the influence of the 
native beer that is liberally consumed by all, she tries to attract his 
attention by dancing before him in a clumsy way up and down the 
same spot. But so bashful is she that Bhe persistently keeps her back 
turned toward him. She may also sit down near him and pull his 
blanket, and sing to him in a gentle low voice a simple love-song. 
When she dosires to bring matters to a foous, she begins to throw 
small pebbles at the chosen one. If he does not return them, she 
understands that he does not oare for her, and tho affair ends then 
and there. But if ho throws them back at her, they are at once 
betrothed. 

The Tarahumare woman bears her child alone, and next day she 
works as usual as if nothing had been the matter with her. On tho 
fourth day the mother goes down to the river to bathe, leaving 
the little one oxposed in the sun at least an hour, that Father Sun 
may see and know his ohild; tho baby is not washed until it is a 
year old. 

Among tho many games and sports of the Tarahumares should be 
mentioned foot-raoes. No doubt these people are the greatest runners in 
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the world, not in regard to speed, but endurance. A Tarahumare will 
easily run 170 miles without stopping. The propensity for running is 
so great that the name of the tribe alludes to it. Tarahumare is a 
Spanish corruption of ralanari , the moaning of which, though somewhat 
obscure, may doubtless best be given as “ foot-runners,” because rdla 
certainly means (( foot.” The race is always between two localities. 
A peculiar feature is that the men toss along a small ball as they 
run, each party having one of their own. These balls are about 
21 inches in diameter, and oarved from the root of the oak. The 
foremost runner kiokB it with the toes of hiB right foot, so aB to make 
it bound along as far as 100 yards, and ho and all the men behind 
him follow in the same trot as before. On the day of the race the 
forenoon is spent in making bets, the managers acting as stakeholders. 
These people, poor as they are, wager their bows and arrows, girdles, 
head-bands, clothes, blanketB, beads, balls of yarn, corn, and oven 
sheep, goats, and cattle. The stakes of whatever naturo are tied 
together — a blanket against so many balls of yarn, a girdle against so 
many arrows, etc. They run steadily hour after hour, mile after mile, 
and good runners make 40 miles in six or eight hours. The publio 
follows the raoe with great enthusiasm, the interest growing with each 
circuit. The wives of the contestants throw tepid water over the 
shoulders of the runners, by way of refreshing them. As darkness 
comes on, torches of resinouB pine wood are lighted and carried along 
to illuminate the path for the runners that they may not stumble, 
making the scene one of extreme pioturesqueness as these torch-bearers, 
demon-like, hurry through the forest. 

The Huiohols, who are living in the southern part of the Sierra 
Madre del Norte, in the Btate of Jalisco, are to the ethnologist a most 
remarkable tribe. They number about 4000 souls, and their country is 
only about 40 miles long and 20 to 25 miles broad, and, being exceed- 
ingly mountainous and difficult of access, it has left the people in a very 
primitive condition. They were only conquered by the Spaniards in 
1723, and the missionaries who followed in the wake of the victorious 
troops established four churches. To-day their churches are in ruins, 
and no priests are living among them ; the impress made on their 
religion was exceedingly slight, and probably they are tho most primi- 
tive tribe in Mexico, practically living in the same conditions as when 
Cortez first put foot on Mexican soil. 

It would oarry me too far to relate all the difficulties I had in enter- 
ing the Huiohol oountry, which I approached from the west. Obstacles 
arising from the prejudice and fear of the natives threatened to provent 
me from arriving at the Pueblo of San Andres, my immediate goal. 
However, I successfully made my way, and though some of the Indians 
ran away into tho forest at the unusual sight of my expedition, most of 
them received me in stolid silenoe, evidently aooepting my baneful 
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presence as something they were powerless to avert. Quito a number 
of Indians had come to the village to attend a rain-making feast. 
My arrival did not prevent the feast from ooming off, as the Indians 
never postpone a oeremony. Torrents of rain were already falling 
before the performers started their ceremonies, but this in no wise 
abated their fervour in singing, their objeot now being to prevont the 
rain from stopping. My wishes were just as eager to the oontrary, as 
the rickety shed whioh had been assigned to me, though the best avail- 
able, was by no means waterproof. It is trying, in any oase, to have 
to make one's self at home against the wishes of one’s host, and the 
inolemency of the weather muoh intensified the discomforts of the situa- 
tion. I became reconciled to my fate, however, by the really beautiful 
singing of the leader. As a matter of fact, I have never, in any primitive 
tribe, heard such good singing as among the Huiohols. The steady 
downpour of rain, punotuated by fitful flashes of lightning, formed 
a wierd and fantastio aooompaniment to the sympathetic singing, 
whioh came to me through the pitchy darkness of the night like a voice 
from fairyland. It sounded different from anything I had ever heard 
among Mexioan Indians or elsewhere, and it was as novel as it was 
enchanting. 

The name Huicholes is a Spanish corruption of Vish&lika, the word 
signifying “ healers,” a name they fully deserve, as about one quarter of 
the men are medicine men, or shamans. These Indians are related to 
the Nahua people, and while the Aztec Empire oame to a tragic end 
noarly four hundred years ago, the humble Iluiohols have maintained 
themselves to the present day in their mountain fastnesses, and, 
like a fossil among nations, form a most interesting subjeot for study. 
They are very bright, and have better memories than the Mexicans, 
but their morals are somewhat affeoted by their cunning. They are 
quicker to invent a lie than any Indians I have met. A Huiohol knows 
how to look out for himself, but is kind-hearted and hospitable. They 
have no personal oourago, and prefer assassination of a stranger to meet- 
ing him in open fight. At the foasts, when intoxicated, the men may 
get into quarrels. Like the fighters of Homeric days, they first abuse 
oaoh other violently with words. But unlike his forerunner of old, the 
Huiohol, when entering a bout, very sensibly hands his weapon to his 
wife. 

Taking it all in all, their great gift of musio, combined with their 
ready response to emotional influences, the immense wealth and depth 
of their religions thought, and their ingenuity in expressing it piotorially 
cannot help but fascinate the observer. They are more religious than 
any people I have met, practically their whole life being one of devotion 
to their gods. There are eighteen temples in the country, which, like 
their houses, are round, made of stone, and oovered with thatched 
oonioal roofs. There is, besides, a great number of saored caves and 
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gocUhouseB, filled with an immense number of oeremonial objects of 
various kinds, through whioh they express their prayers to their 
godH. 

Space does not allow mo to enter into any details regarding 
thoir religious system with its extensive symbolism that throws light 
on the oeremonial objects and religious oonoeption of the ancient Azteos. 

1 must, however, before closing, in a few words touoh upon a peculiar 
plant-worship whioh the Huioholes have in common with tho Tara- 
hnmares, namely, the cult of certain speoies of small cacti. Among the 
Tarahumares there are several varieties of oacti worshipped and feared, 
species of Nammilaria and Echinocactus. 

Among the Huiohols there is only one or two varieties of caoti 
worshipped, namely, Lopliophora Williamsn and Lopliophora Williamni , 
var. Lrmnii. In tho United States they are called mescal buttons, and 
in Mexico ppyote. Strange to say, although tho Huiohol Indians live 
many hundred miles south of the Tarahumares, with whom they are 
neither related nor connected in any way, they apply the same name, 
hikuli, to these mescal buttons, which are found on the central plateau 
of Mexico. This plant is supposed to talk and sing, and to feel joy and 
pain. When taken it exhilarates the human system, and allays all feel- 
ing of hunger and thirst ; it also produces colour-visions. When fresh 
it has a nauseating, slightly sour taste, but it iB wonderfully refreshing 
when one has beon exposed to great fatigue. Not only does it do away 
with all exhaustion, but one foels actually pushed on, as I can testify 
from personal experience. In this respect it resembles the Peruvian 
coca ; but, unlike the latter, it leaves a certain depression, as well as a 
headache. Although an Indian fools as if drunk aftoroating a quantity 
of hikuli, and the trees dance before bis eyes, ho maintains the balance 
of his body even bettor than under normal conditions, and he will walk 
along the edge of precipices without bocoming dizzy. Another marked 
effect of the plant is to take away temporarily all sexual dosiro. This 
fact, no doubt, is the reason why the Indians, by a curious aboriginal 
mode of reasoning, impose abstinonoe from sexual intercourse as a 
uecessary part of the hikuli cult. 

The plant has distinct medicinal properties, and is applied extornalty 
to cure snake-bitos, burns, rheumatism, etc. With the Indians, how- 
ever, it is mainly an object of worship, and a regular cult is instituted 
whose main purpose is to promote tho health of the tribe as well as to 
bring rain. The lluichols undertake, in October, pilgrimages to a 
locality situated near San Luis Potosi, consuming forty-three days going 
and coming. On the return of the hikuli-seekers to their own country, 
they at once begin preparations for the hikuli-feast. An important 
condition for the feast is to secure a certain number of deer, and to have 
cleared the fields for the cultivation of corn for the ensuing year. The 
pilgrimago and preparations for the feast may consume altogether four 
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months, during whioh they are pledged to abstinenee, do not partake of 
salt, and do not wash except with water brought from the country of 
the hikuli. The plant is often eaten fresh, slices being cut off much as 
we would eat an apple ; but at a feast a kind of liquor is mado by grind- 
ing the plants and mixing them with water. The main feature of the 
feast is a peculiar kind of dancing by men and women, whose faces are 
painted with various designs with a symbolic meaning. 

As regards the fate of the tribes of the Sierra Madre del Norte, it can 
ultimately be but one — their absorption into the great nation to which 
they belong. The vast forests and mineral wealth of those regions 
oannot always remain the property of my dusky friends; the weaker 
must succumb to the stronger, and the Indians will ultimately all 
become Mexicans. True, the state of development whioh the tribes 
of the Sierra Madre did attain is not beyond the pale of primitive 
barbarism, owing to their environment and conditions of life; but the 
country has no reason to regret the inoculation of aboriginal strength 
and thought. 

The Indian of Mexico is treated well by those in power, and ho is 
considered a citizen. The influence upon the Mexican nation of the 
tribes that had risen to a certain stage of civilisation at the time of the 
conquest has been great and beneficial. Pure-bred Indians have become 
prominent as governors, genorals, and olergymen. Honest, lion-hearted 
Benito Juarez, who guided the republic through its most severe crisis, 
was a pure-bred Zapoteo Indian ; and I hardly need to remind you that 
the present head of the Mexican Republic, President Porfirio Diaz, who 
has a oertain amount of Mixteo blood in his veins, is not only a great 
man in his country, but one of the groat men of our time. 


Before the reading of the paper, the Prkhidfnt said : There was no Council 
meeting this afternoon, and the candidates, of whom there are a large number, will 
bo elected at the next meeting of the Council. We have with us this evening ft 
very experienced Norwegian traveller, Dr. Lumholtz, who has been several years in 
Australia, and since that he has been studying the wild tribes in the northern parts 
of the Sierra Madre, in Mexico, lie is going to give us this evening what 1 am 
sure you will find a very interesting pAper. 1 now call upon Dr. Lumholtz. 

After the reading of the paper 

Dr. A. C. H addon : Dr. Carl Lumholtz has addod a new chapter to the history 
of man. The native tribes in these parts of Mexico were hitherto unknown to an- 
thropologists, and it is very fortunAte that they had such an able and sympathetic 
observer as Dr. Lumholtz. Dr. Lumholtz started life ab a zoologist, and, like 
many other zoologists who travel, he found that the highest animal, or that 
animal which considers itself the highest, was perhaps quite as worthy of study 
aB are birdH, reptiles, and fish ; thus he was gradually won from beasts to man, and 
1 think the change has been a good one. Unfortunately, I have not been to 
Mexico, but this time last year I was in Now York City, and I studied the very 
extensive collections that Dr. Lumholtz brought over with him; and it seems 
as if Dr. Lumholtz has imbibed something of those great ideas whioh are so 
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characteristic of the other continent, as he bos brought home an immense mass of 
material. He not only collected widely, but wisely ; and his collections were not 
the mere ransacking of the people, which is so often tho caso with those who call 
themselves anthropologists, but they consist of human documents which teach a 
very great deal. I heard a criticism in America to the effect that he describes his 
results in too great detail. But I take it that Htudonts of anthropology in five hun- 
dred or a thousand years’ time will not regrot the detail of travellers. They will 
often wonder how it w&b wo said so little about what we had soon in foreign parts. 
The great danger iB for us to write too little, and not too much, upon what we have 
seen, because the rapidity with which all anthropological data are disappearing is 
simply appalling, and the students of man in the future will be only too thankful for 
every scrap of information that we at the present time can give them ; and if we do 
not give it with the amplitude that l)r. Lumboltz has done they will deservedly 
blame us. What Dr. Lumholtz says about the religious feeling of these people 
may strikoyou perhaps eb being somewhat strange, but it is perfectly true; and if 
he had only amplified that point he could cusily have proved his statements. 
The whole life of the people is one of worship, and it is extremely interesting to huo 
how the different characteristics of a country react on the psychological lifo of 
people; this is also marked in the social and religious life of the l’uehlo Indians. 
Dr. Lumholtz has studied particularly the symbolism of theso Indians, and in his 
publication one sees that every little detail and ornament has its meaning. With 
us decoration and ornament are usually meaningless. We live in an esthetic 
world which may please our artistic Bense, but which lias for us very little signifi- 
cance ; whereas you will find amongst primitive people what we consider as roero 
ornament and only pleasing to the eye, has to them a definite and distinct mean- 
ing. Civilization loses much of what is a great element in the life of savage 
people. Very few of us can realize the amount of sentiment and of religious sug- 
gestion that is conveyed by what we regard as mere ornament. Not only has this 
ornamentation a religious significance, not only docs it recall ideas to them, but 
the ornaments themselves are actually prayers ; ho, as Dr. Lumholtz Buys, speak- 
ing of the embroidery on their shirts, Ihe people themselves are clothed with prayer 
— every object iB practically a prayer. Miss Alice Fletcher, who has lived many 
years among Bomo of the American Indian tribes, has also found that there is 
amongst them a religion which was totally unknown to the ordinary white man. 
It is only when you can get their confidence — and you can only got it by sympathy 
— that you find that the savage scalp-hunting lied Indian has a religion which 
is, from a religious point of view, an extremely high and philosophical one. It is 
only when wo get sympathetic observers like Dr. Lumholtz that we can form any 
conception of the inner life and feelings and aspirations of these different races. 
The savage has never had a fair chance till the present day. Wo regard him as 
having no culture, and because he has no culture we think be has no moral or 
religious ideas, and the reason why wc think so is because we do not know. If 
we studied them as carefully as Dr. Lumholtz has done, we should find that there 
waH preciouB little difference between most savage people and ourselves, with the 
exception, perhaps, that the savuge people would be found to bo more honest aud 
more religious, and to act up to their roligious convictions more than we do. I am 
sure every one of us has thoroughly enjoyed this lecture of Dr, Lumholtz’s, aud 
not the lfe&Bt valuable part, perhaps, of the lecture was those charming songs that he 
gave us. I have heard the songs of Australians, of Papuans, and of various tribes 
in Borneo and elsewhere, but I must say i never heard such musical Bongs as 
those given by Dr. Lumholtz. 1 only hope that this will not be the last occasion 
upon whicii we shall have* tho pleasuro of listening to and welcoming him. 
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Dr. Gadow : I regret not being, able to make any romarks on Dr. Lumholtz's 
interesting paper, for a very good reason, namely, that those parts of Mexico I havo 
reoently visited are not tho same as those visited by him. But when he spoke 
about these people and showed us these wonderful photographs, 1 was struck with 
the fact that the tribes I have seen about the Isthmus of Mexico did not bear the 
slightest resemblance to those people whose photographs we have seen on the 
screen. He made the remark that they Buffered from two faults — they did not speak 
the truth, and they steal* Well, to my surprise I found that during several months 
of sojourn at different places on both the Pacific and Atlantic sides, we never lost 
any article, and when 1 asked some of the men occasionally, how it was they could 
leave their things about and they didn't get taken, they said, “ No, it is not the 
custom here/* 1 am sorry I cannot make any further remarks. 

The President : You will agree with mo that we have listened to a paper of 
very great value, aB well hb of great interest. I call to mind that this country of 
the Sierra Madre was the scene of Borne of tho most adventurous exploits and dis- 
coveries of tho early Spaniards, and there can be nothing more important in 
ethnology than to be able to compare the manners, the customs, and arts of the 
isolated Indians of the present day with anything that may have been said of them 
when the country was first discovered. I call to mind the name of the first man 
who ever visited the Sierra Madre country from Europe, Cabeza de Vaca. It is a 
strange name. It is curious that any one should he called “ head of a cow,” 
and I am tempted to mention tho reason that his ancestor got that name. It was 
at the time that tho Mohammedans were making their last great effort to gain 
supremacy in Spain, and when the kings of C<istille, Navarre, and Aragon united 
to fight them and drive them back. The Almohade sultan had formed a great 
camp behind the mountains of Tolosa, and when the Spanish army advanced, 
all the narrow passes were found to be full of Mohammedan warriors. Then 
a shepherd boy, named Albaja, came to the kings and said, “I can show you 
a way across the mountains which is not guarded by Mohammedans, where I 
feed my sheep.” The kings commanded that he should lead the van under the 
Lord of Biscay into this pasture, and it was agreed that he should place the head 
of a cow, which had lately been killed and eaten by the wolves, in the opening 
of the barranca or ravine leading to the pastures whioh opened on to the plain on 
which the Mohammedans were encamped, to guide the rest of the army. So they 
marched up, and a great battle was fought, called the battle of Las Navas de ToIobb, 
which in 1212 A.n. settled the question for ever whether the Christians or Moham- 
medans were to be predominant. And afterwards King Alphonso sent for the 
shepherd boy and knighted him, telling him that his name was no longer to be 
Alhaja, but that it was henceforward to be Cabeza de Vaca, “ the head of the cow,” 
in memory of the Bign he had placed at the entrance to the ravine. And the 
explorer, the disooverer of this part of the world, on his mother's side, was defended 
from the shepherd boy. When Narvaez wont to conquer Florida, Cabeza de Vaca 
was with him. They abandoned their BbipB and followed along the coast. Nearly 
all perished, there being no one but Cabeza de Vaca, three other Spaniards, and 
one negro left. They pressed on with that extraordinary intrepidity whioh the 
Spaniards of those days displayed. Cabeza de Vaca advanced from one tribe to 
another, Blowly, but resolutely, determined to go on until he reached the other ses. 
He was eight years amongst these Indians who have been described to j ou this 
evening by Dr. Lumholtz, and after eight years, by the same means as Dr. Lum- 
boltz has used, oonoiliatory means, he ended by becoming the friend of the Indians, 
and making them think he was a shaman t or great medicine man, and he succeeded 
almost alone in passing through and across these mountains down on to the 
No. II. — February, 190M.] L 
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Pacific Bide, and at last reached a settlement of the Spaniards. He reported 
his discoveries at Mexico, and another expedition was sent under a Franoisoan, 
and then another under Coronado, the governor of New Qalicia, and they penetrated 
not only into this country which has been described to you, but further on nntil 
they reached the country of the Zufiis. Well, we have these three narratives : we 
have the narrative of Cabeza de Vaca, I think, if T remember rightly, written by 
himself; we have the narrative of the Franciscan Niza; and we have the 
narrative of Coronado, most ably written by another hand, and giving an account 
of the Indians. We have these three narratives, and it would be, of course, of 
the greatest interest to compare all they say about the Indians of this country 
with the discoveries respecting those isolated tribes which have been recently 
made after a Btudy of several years by our friend Dr. Lumholtz. If he will 
allow me to say so, I should be inclined in some respects to compare him with 
Cabeza de Vaoa; he has shown the same resolute determination in the face of con- 
siderable difficulties from the Indians, and in the faco of considerable physical diffi- 
culties he has shown that determination to do what he intended to do whioh was 
shown by Cabeza de Vaca. He has also Bhown the same anxiety to make friends, 
and the same power of conciliating the people among whom he was, which enabled 
Cabeza de Vaca to cross the continent, and which enabled Dr. Lumholtz to make 
these most remarkable and valuable researches among the Iudians. We have to 
thank him to-night for opening up to us a subject of the greatest interest, which I 
am sure was quite new to most of those present ; we have to thank him for the 
admirable way in which he illustrated his paper ; and we have to thank him for 
those beautitul songs, showing what powers these people have as musicians as well 
as in other artB which they practise. I am sure, therefore, you will all join with 
me in a very cordial vote of thanks to Dr. Lumholtz for his most valuable paper. 


HOW SPITSBERGEN WAS DISCOVERED. 

By Sir MARTIN CONWAY. 

On May 18, 1 696, two Dutch ships sailed from Vlieland, near Amsterdam, 
on a voyage destined to be famous in the annals of adventure and dis- 
covery.* In one ship Willem Barendszoon was ohief pilot ; the captain 
was Jaoob Heemskerke Hendickszoon, proudly described on his monu- 
ment as 11 the man who ever steered his way through ice and iron.” In 
the other, Jan Corneliszoon Rijp of Enkhuizen was captain and super- 
cargo, Arond Martenszoon of Amsterdam pilot. The chief honour of 
the voyage has always been given to Barondsz, but Heemskerke should 
not be forgotten, for he was a great sailor. He commanded the Dutch 
fleet at the victorious battle of Gibraltar in 1007, where he met his 


* The authorities for this voyage are an extract from Barcndsz’s own log, printed in 
HeBsoI Gerritz’ 4 Ilistoire dij pays nomm6 Spitsberg,' translated in the Hakluyt Kocioty’s 
4 Three Voyages of W. Barents * (1876), p. xvii ; und Do Vecr’B Journal of the voyage, 
translated in the same hook, p. 70. Ree also De Jouge’s 4 Opkomat,' otc., vol. i. pp* 
28-26 ; and fl Midler's 4 Geschiedonis dor Noordsohe Compagnie,' p. 48, note. The 
course of the ships is marked on Barendsz’s own chart, which was engraved in 1598. 
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death. His monument stands by one of the oentral pillars of the Oude 
Eerk in Amsterdam. On June !) the two ships made Bear island, and 
the following day eight men landed from each ship, Barendsz and Itijp 
being of the number. Next day, again “ going on laud, wee found great 
store of sea-mewes egges upon the shoare, and in that island wee wore 
in great danger of our lives : for that going up a great hill of snowe, 
when wee should oome down againe, we thought we should all have 
broken our neckes, it was so steep ; but wee sate upon the snowe (owa 
naeri) and sliddo downe, whioh was very dangerous for us to breake 



SFITBBFRGKN, FROM BARENT8Z’ CHARI. 


both our armes and legges, for that at the foote of the hill there was 
many rookes, whioh wee were likely to have fallen upon, yet by GodB 
help wee got safely down againe. Meane time William Barendsz sate in 
the boate, and Bawe us slide downe, and was in greater fearo than wee 
to behold us in that danger. . . . 

“The 12th of June in the morning, wee saw a white beare, which 
wee rowed after with our boate, thinking to cast a roape about her 
neoke ; but when we were neare her, shoe was so great that wee durst 
not doe it, but rowed baoke again to our shippe to fetoh more men and 

L 2 
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our armes, and so made to her againe with muskets, hargubushes, 
halbertes, and hatohets, John Cor nelly boob men comming also with 
their boate to helpe us. And so boing well furnished of men and 
weapons, wee rowed with both our boates unto the beare, and fought 
with her while foure glasses were runne out (two hours), for our 
weapons could doe her little hurt ; and amongst the rest of the hlowes 
that we gave her, one of our men stroke her into the baoke with an axe, 
which stucke fast in her backe, and yet she swomrae away with it ; but 
wee rowed after her, and at last wee cut her hoad in sunder with an 
axe, wherewith she dyed ; and then we brought her into John Comely- 
sons shippe, where wee fleaed her, and found her skinne to be twelve 
foote long : which done, wee eate some of her flesh ; but wee brookt it 
not well. This island wee called the 1 Beare Island.* *’ 

They sailed from Bear island on the 1.1th, in a northerly direction. 
At noon on the 14th they fancied they could see land to the north, but 
were not certain. At noon next day they were in lat. 78 1 15* N. — that 
is to say, off the mouth of Ice fjord, but probably some way out to sea. 
On the 16th they met the ice-pack north of Spitsbergen, and sailed 
along it eastwards for 44 miles (north-east and south-east). At noon 
on June 17th they wore in lat. 80° 10' ; steering south-south-west, they 
came in sight of land, which was visible for about 32 to 3f> miles, 
trending almost from west to east. “ It was high land, and entirely 
covered with snow.** Undoubtedly the north coast of Spitsbergen 
between Hakluyts headland and the mouth of Liefde bay was what 
they saw, and this was the memorable day of the island's disoovery, 
though De Veer makes the 19th the date of this event. On the 18th 
they were in lat. 80° N. They sailed through ice westwards along the 
land till noon on the 20th. On the 19th they were in lat. 79° 49 r 
according to De Veer. At noon on the 20th the western point of tho 
land lay south-south-west, 20 miles distant. They sailed towards it, 
and 41 came close to a large bay (Red bay) which extended into tho land 
towards the south.*’ They made another attempt to get away to tho 
north-west, but were driven back by the ice, and so, late on the 21st, 
both ships came to anchor at the mouth of Fair haven. “ At the east 
point of tho mouth,” says Barendsz, 14 was a rock, which was, moreover, 
split, a very good landmark ; ” he obviously rofers to Cloven cliff. 
44 There was also a small island or rock, about 1£ (? miles) from that 
eastern one. On the west point also wa9 a rook, very near.” It would, 
therefore, appear that he anchored between Cloven cliff and Vogelsang. 
Here or hereabouts, in lat. 79 n 50', Barendsz set up a post with the arms 
of the Dutch upon it. The post remained standing till 1612, when the 
Ktiglish carried it away. 41 

Next day they “ took in ballast of 7 boatsful of stones, thus muoh 
Thu fact is mentioned in a resolution of the StatoB-Gener&1, April 16, 1615. 
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because our ship was little ballasted.” A great fight with a bear 
followed, and then they explored Fair haven with a boat, and found the 
Norway islands and several good anchorages. On one island where 
they landed, they “ found many red geese-egges, which we saw sitting 
upon their nests, and drave them from them, and they flying away 
cryed, ‘ red, red, red ; * and as they sate we killed one goose dead with 
a Btone, which we drest and eate, and at least 60 eggos, that we tooke 
with us aboard the shippe. . . . These were Rot g arisen (Bernacle geese), 
such as come into Holland about Weiringen (near the Texel), and every 
yeere are there taken in abundanoe, but till this time it was never 
knowne where they hatched their egges ; so that some men have taken 
upon them to write that they grow upon trees in Scotland that hang 
over the water, and suoh egges as fall from them downe into the 
water become yong geese and swimme away ; but those that fall upon 
the land burst in sunder and come to nothing : but this is now found 
to be contrary, and it is not to be wondered at that no man could toll 
where they breed their egges, for no man that ever we know had ever 
beone under 80°.” 

Next day, the 23rd, the weather being very clear, they went out of 
the bay and rounded Hakluyts headland “ to seek how fur the coast 
oould extend itself." They “ could not perceive the ebd of the land, 
which extended itBelf S. i £., 28 miles, as far as a high and moun- 
tainous cape [? Knottie point], which looked as if it were an island." 
They returned and oast anchor in the same plaoe, and at midnight 
found by observation that they were in lat. 70° 42', which is the 
latitude of Danes island.* 

On the 24th they sailed southward down the west coast or wall of 
the island, as De Yeer calls it. “ The land," says Barendsz, “ was for 
the greatest part broken, rather high, and consisted only of mountains 
and pointed hills, for which reason we gave it the name of * Spits- 
bergen.' ” t Captain Kijp, giving evidence before tbo magistrates of 
Delft, said, "We gave to that land the name of Spitsbergen, for the 
great and high pointB that were on it.” They did not, however, con- 
ceive it to bo an island, but only part of Greenland, as Do Yeer expressly 
states. 

On the 25th they entered and cast anchor in a bay, which must have 
been Magdalena bay, for it was 40 miles north of Yogelhoek. They 
rowed up the bay, on the south side of which was a low cape, the 
English burying-ground of later days, with a cove behind it, 11 having 
shelter from all winds,” and “ a little creek like a harbour.” They 


* 70° 42', Hays De Veer, who given tlio* elements of the calculation. Durondsz'B log 
says 79° 24', but thiB is doubtless a misprint. 

f Not Spitsbergen, ub it i» commonly but incorrectly Bpclt. The uumc is Dutch, 
from spitt, “ a point." 
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landed, and found two walrus’ teeth “ that weighed size pound,” and 
many smaller teeth, so they named the inlet Teeth bay. On this 
oooasion they appear to have taken formal possession of the land for 
Holland, and to have deposited among some rooks a reoord of their visit 
enolosed in a box.* 

On the 26th they sailed into the north end of Foreland sound, but 
found that it was blocked at some distance in by the banks after- 
wards oalled the Barr. There was ioo on the shallows, so they were 
forced to turn back, for whioh reason they oalled the sound Keerwyok.j 
On Barendsz’ map this bank is marked as an isthmus, joining the Fore- 
land to the mainland, but from his log it is evident that he knew there 
was water over the bank. The next day was calm, but on the 28th 
they emerged again from the sound and rounded the north end of the 
Foreland, to whioh they gave the name Yogelhoek, from the great 
number of birds about, whioh dew against the sails. On the 28th they 
sailed southward along the west ooast of the Foreland, “ which was 
very mountainous and sharp, with a beautiful shore.” At noon the 
latitude was observed to be 78° 20'. Later they passed the mouth of 
Ice fjord, “ a large bay, which extended itself in the land east-north- 
east, and was on both sides high and mountainous ; ” afterwards they 
saw Bell sound, “ in whioh was much ioe under the land.” These are 
the bays named Grooten Inwyok and Inwyok on Barendsz’s ohart. 
They oontinued southward along the land, till at noon on the 29th they 
were in lat. 76° 50' N. The ice now drove them out to sea. At noon 
on the 80th they were in lat. 75° N., and on July 1 they sighted Bear 
island once more. 

It is evident that between Barendsz and Bijp there had been fre- 
quent differences of opinion as to the oourse to be steered. Bijp was 
always for going further west, Barendsz hankered after the east. Their 
differences now oulminated, and they decided to separate and go their 
own ways. Barendsz Bailed to Novaja Zemlja, where, after following up 
the west ooast and rounding the north-east point, he was shut in by 
ioe at Ioe haven on August 27, and forced to winter. On the 30th the 
Bhip waB nipped in the ioe, 11 whereby all that was about and in it began 
to crack, so that it Beemed to burst into a hundred peeoes, whioh was 
most fearful! both to see and heare, and made all the haire of our heads 
to rise upright with feare.” They now began carrying things ashore, 
where they set up a tent, and presently, having found much driftwood, 
determined to build a hut. The carpenter died on September 23, leav- 
ing them sixteen in number, whereof some were always sick. By the 
end of October the house was finished, and they had moved into it. 

* Soo the affidavits printed by Mliller, * Gcsohiedenis der Noordscho Cumpagnie, 
p. 362. 

t Soe A. Cz. Herman’s affidavit of 1G30, printed in Muller’s 1 Goschiedenis der 
Noordsobe Compagnio,’ p. 8G3. 
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During the winter only one man died, though many suffered from 
sourvy, hut the fresh meat they seoured hy trapping foxes Faved them. 
When daylight returned they “ made (April 3) a staff to plaie at Golfe,* 
thereby to stretch our jointcs ; ” and it is again reoorded (May 15), that 
they wont out “ to oxeroise their bodies with running, walking, playing 
at colfe, and other exercises, theroby to stirre their joynts and make 
them nymble.” They had many oontests with bears, and once, like so 
many other early arctic travellers, they ate a bear's liver, whioh made 
them all sick so that their skins peeled off. All through the month of 
May they waited, hoping to be able to bring their ship away; but it was 
not possible ; so they made preparations for leaving in two open boats, 
and Barendsz, who was very ill with scurvy, wroto a lottor, which he 
put into a bandoleer and banged up in the chimney, stating briefly the 
nature of their doingB and sufferings in that place. 

At length, on June 13, they drew Barendsz and another very siok 
man to the shore, and embarked in the two open boats, fifteen men in all. 
They rowed round the north-east point of Novaja Zemlja, and began 
making their way with great difficulty down the west coast. On the 
20th, near Cape Comfort (east of (Jape Nassau), “Claes Andriezoon 
began to be extreme sick, whereby we percuivod that ho would not live 
long, and the chief boateson came into our scute and told us in what 
case he was, and that ho could not long continue alive; whereupon 
Willem Barendsz spake and said, 1 Methinks with mee too it will not 
last long ; 9 and yet wo did not judge Willem Barendsz to be so sicke, 
for we sat talking one with the other, and spake of many things, and 
Willem Barendsz looked at my little chart, which 1 had rnado touching 
our voiage, and we had some discussion about it; at last he laid away 
the card and spake unto me, saying, 4 Gerrit, give me some drinko ; ' 
and he hud no Booncr drunke but he was taken with so sodain a qualm, 
that he turned his eies in hiB head and died presently, and we bad no 
time to call tho maister out of the other scute to speak unto him ; and 
so he died before Claes Andriesz, who died shortly after him. Tho 
death of Willem Barendsz put us in no small discomfort, as being the 
chiefe guide and onoly pilot on whom we reposed our solves ; but wo 
oould not strive against God, and therefore we must of force be content.” 
ThuB died the discoveror of Spitsbergen, and leader of the first polar 
expedition that wintered so far north. A third man died a few days 
later. 

With incredible toil tho weak survivors, all moic or less sourvy- 

* It limy interest golfers to bo reminded that many representations of their game 
exist in works of art by Dutch painters of the seventeenth century. I remember two, 
both dated 1(551. Gnu is a drawing of golf-plsyers by Jan van de Copellein a sketch- 
book (which also eon tains draw ings hy Rembrandt and other eontcni]>orary artists), 
which belonged to M&dumo Kneppolhout in 3891. The other is an etching by ltom- 
brandt (li. 1 25), representing tho sport of “ Kolof.” 
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Btrioken, laboured through the ioe, till the 19th, when they oame into 
open water near Gross island. . Sailing now more quiokly southward, 
they met two Russian Lodyas on the 28th, and obtained a little relief 
from them. Shortly afterwards they found scurvy-grass, which did 
them all incredible good, but the sourvy was not entirely cured till 
much later. Sailing straight across the sea, they reached the mouth of 
the Fetchora on August 4. On September 2, after voyaging 1600 miles 
in their open boats, and undergoing innumerable hardships, being often 
brought to the verge of starvation, they joined three Butch ships at 
Kola, on the White sea, whereof, by a strange chanoe, one was under 
command of the selfsame Jan Cornelisz Rijp from whom they had 
parted thirteen months before at Bear island. 

Of Rijp's doings after parting from Barendsz, we possess, unfortu- 
nately, the most meagre accounts. Hessel Gerritsz, in his ‘Histoire 
du pays nomm6 Spitsbergen only says, “Rijp again set sail (i.e. from 
Bear island) towards the north, and came, after marvellous accidents 
from ice and winds, to the spot where they had anchored for the first 
time in 80 J (ie. to Fair haven). He had also been again at Vogel- 
hoek, and he returned from thence with the intention of rejoining 
Barendsz.” Pontanus, in his ( History of Amsterdam,* says (p. 1 68), 
“ that Rijp pretended that they ought to retraoe their steps till 80°.” 
Rijp himself, in his affidavit, only says that 44 they returned to the same 
place where they had been at first,' 1 and that, from Bear island, they 
41 took their course to the north round " Spitsbergen. There is every 
reason to believe that they merely retraced their former course, and 
made no new discoveries, the ice-pack near Fair haven keeping them 
back. If any discoveries of importance had been made they would 
assuredly have been included in the chart of 1598, whoreaB nothing is 
tliuro indicated, and Itijp’s returning ship is merely depicted in the 
neighbourhood of the Faroe islands. Be Veer says that Rijp left 
them to 41 saile unto 80 degrees againo ; for hee was of opinion that 
there he should finde a passage through, on the east side of the land 
that lay under 80 degrees ” — that is to say, that he did not intend to 
explore eastward till he had reached Fair haven. 

From Kola, Rijp carried the twelve survivors safoly home to Holland. 
They ontorod the Maas on October 29, rowed to Delft, then to the 
Haguo, and from thence to Haarlem ; “ and upon the first of November 
about noone got to Amsterdam, in the same clothes that we ware in 
Nova Zerubla, with our oaps furd with white foxes skins. . . . Many 
men woundred to see us, as having estemed us long before that to have 
bin dead and rotten. The newes thereof being spread abroad in the towno, 
it was also oarried to the Prinoen Hof, where the noble lords, the Chan- 
cellor, and the Ambassador from the rnoBt illustrious King of Denmark, 
Norway, Goths, and Wends, were then at table. For the which cause 
we wore presently fetoht thither by the Sohout and two of the lords of 



150 


BELLINGSHAUSEN’S ANTARCTIC VOYAGE. 


the town, and there in the presenoe of the said lord ambassador and the 
burger masters we made rehearsall of our voyages and adventures." 

This memorable and tragio expedition beoame famous in the annals 
of Dutoh navigation, and is still rightly regarded as one of the glories 
of Holland's heroio days. Hendrik Tollens wrote a poem upon it. De 
Veer’s account of it was widely oiroulated, translated into many lan- 
guages, and has been frequently reprinted, twice in English during the 
last oentury. Not till the year 1870 was Novja Zemlja circum- 
navigated; Captain Johannesen accomplished this feat, and visited the 
east coast of the island, when he approaohed but did not find Barendsz’s 
winter quarters. In 1871 another Norwegian, Captain Elling Carlson, 
of Hammerfest, took his sloop into Barendsz’s Joe haven on Septem- 
ber 7. On the 9th he discovered the ruins of the hut (16 metres long 
by 10 metres broad), and brought away from it a number of relics, 
whioh had been buried and preserved under a thiok accumulation of ioe. 
Measures were successfully taken by the Dutoh Government to obtain 
possession of these treasures. They were presented to Holland by 
their purchaser, Mr. Kay.* Captain Gunderson was the next to visit 
loo haven in 1875. He found and brought away some old charts and 
manusoript translation of the narrative of Pet and Jackman’s voyage of 
1580. Finally, in 1876, Mr. Charles Gardiner sailed in his yacht Glow- 
worm through Matotohkinshar to Ice haven, and mado a thorough 
examination of the ruins of BarenBz’s hut. He brought back one hun- 
dred and twelve more relics, whioh he generously presented to the 
Dutoh Govemment.t All these objects were brought together, and 
form the interesting collection now exhibited in the museum at Amster- 
dam. 


BELLINGSHAUSEN’S ANTARCTIC VOYAGE.J 

By HUGH ROBERT MILL, D.So. 

Eighty years is a long time to wait for an authentic account of one of 
the most remarkable and important of antarctic voyages ; yet until the 
publication of this slim volume, only the few students of these matters 
who have an intimate acquaintance with the Russian language were able 
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to get at the full details of the voyage of the two Russian corvettes in 
1819-21. Unfortunately the /ull details have still to he sought in 
Russian, for the 200 ootavo pages now published by the Dresden Geo- 
graphical Sooiety concentrate a narrative which spreads over 730 quarto 
pages of the Russian original. We greatly regret that this condensation 
was necessary, the more because we find in the prefaoe that Prof. H. 
Gravelius, to whom the translation is due, diotated a full translation of 
Bellingshausen's two volumes to a shorthand-writer, whioh was equiva- 
lent to 640 ootavo pages, and then proceeded by judicious excision and 
compression to bring the mass of matter within the means of the Dresden 
Geographical Society to publish, “the fourth redaction — and reduc- 
tion — of the original translation.” This is a work of no mere looal or 
temporary interest, and we wish that it had been possible to have secured 
the co-operation of larger and wealthier societies, in more countries than 
one if that were necessary, so that the whole text might have been laid 
before the people of Western Europe. Perhaps it is not too late to 
secure a full translation ; perhaps we might hope that some one of 
the several wealthy promoters of antarctic researoh might give the 
few hundreds required for a full translation into English, illustrated 
with a map — whioh is wanting here though the original work had one — 
and helped in places by notes. 

Yet we do not wish to detraot from the immense credit due to Prof. 
Gravelius and the Dresden Sooiety, for their book is most judiciously 
condensed, and, as far as we can test it — that, unfortunately, is but a 
little way — very accurately rendered. It is certainly of engrossing 
interest and, despite the remote date of the voyage, of refreshing novelty. 
We have, in faot, no criticism to offer, except that it might have been 
stated whether the dates are according to new or old style ; they are 
given as in the original, and so must follow the Russian oalendar. In 
referring to dateB in this notioe, we quote from the book, and eleven 
days must be added to make them correspond with the dates marked on 
Bellingshausen’s track on the map given in the * Antarctic Manual.’ The 
temperatures might perhaps have been reduced to a common scale — some 
are cited in R6aumur, others in Fahrenheit degrees ; but here again the 
translator follows the author. Without further comment we shall 
summarize the main faots as to the voyage, calling special attention to 
those parts least notioed in the brief and unsatisfactory accounts with 
whioh we have had to be satisfied hitherto. 

The Russian emperor, probably on the advice of Baron de Travorsey, 
the head of the Russian admiralty, resolved early in 1819 to send out 
two expeditions of two ships eaoh simultaneously towards the two poles. 
The idea waB imperial in its world-embraoing magnitude, and auto- 
matic in the speed with whioh the four vessels were selected, equipped, 
manned, and despatched. 

The Emperor Alexander I. visited the vessels when they were 
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ready to sail, and entertained the oaptains at the palace before their 
departure, impressing on them his desire that they should aot in the 
friendliest way towards all people, oivilized or savage, whom they should 
meet. On July 4, 1819, the four ships sailed from Kronstadt, the 
Otkritie and Blagonamerenni bound for the Pacific to enter Bering strait 
and make the north-west passage ; the Voatok and Mirni for a voyage 
in the south supplementary to that of Captain Cook. The Voatok was 
a corvette built at St. Petersburg in 1818 of unhewn pine-wood; she 
was oopper-bottomed, and her masts and spars out down to fit her for 
heavy weather. Her dimensions are given as — length, 129 feet 10 
inches ; breadth, 32 feet 8 inches ; and depth, 9 feet 7 inches. These 
figures are accurately transcribed from the original, but the important 
qualifying word “ of hold ” after “ depth ” is not translated ; the draught 
of water must have been greater. Tho second was a vessel of 530 
tons, built of the same material as the Voatok ^ and, under the name of 
the Ladoga , intended for the navigation of the Baltic ; she was, how- 
ever, specially strengthened. The emperor changed the name to Mirni, 
i.e, “Pacific,” and her dimensions were— length, 120 feet; breadth, 
30 feet ; and depth (this time probably draught of water), 16 feet. She 
was a much slower sailer than the Voatok , and the narrative is full of 
records of the leading ship having to shorten sail in ordor to allow the 
Mirni to come up with her. Captain F. von Bellingshausen (who had 
made a circumnavigation with Krusenstern) had received his appoint- 
ment to oommand the expedition on board the Voatok on April 24 
at Sebastopol; it took him a month to reaoh St. Petersburg, so that 
his time for preparation was barely six weeks. The command of the 
Mirni was given to Lieut. LazarefF, who had served in the British navy 
for four years as a volunteer officer, and had since commanded one of the 
ships which kept up communication between Bussia and Alaska. The 
Voatok carried 117 souls all told, including an astronomer and an artist; 
none of the work of the latter, however, illustrates this work, but it 
appears in the atlas accompanying the original narrative. The Mirni 
had a complement of Beventy-two ; no chaplain is mentioned in tho liBt 
of officers of either ship, but there was a priest on board the Mirni, who 
visited the Voatok when weather permitted, and on the two vessels part- 
ing company for a time he was transferred to the bigger ship, where 
he could minister to the larger congregation. Two German naturalists 
were engaged to join the expedition at Copenhagen, but they evidently 
got frightened, and refused to join, sending very transparent excuses 
instead, and Bellingshausen tried desperately to fill their plaoes, but in 
vain. On July 29 the ships anohored in Spithead, and Bellingshausen 
took coach to London to buy oharts, books, and instruments. He was 
introduced to Sir Joseph Banks, the former shipmate of Captain Cook, 
and then President of the Boyal Sooiety, and through him tried to find 
two English naturalists to take the plaoe of the defaulting Germans, but 
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a week’s labour was given to the.searoh in vain. The expedition waited 
in the hope of finding naturalists until August 25, and then had to sail 
without them, to the deep regret of the captain, who keenly realized the 
magnitude of the opportunities which would be open to him, and of 
which he would be powerless to take advantage. From a passage in the 
translation, one might suppose that a Russian naturalist may possibly 
have been found after all, for we are told that in lodging “ the astro- 
nomer Simanoff and the naturalist MiohaelofF” in rooms opposite to 
those of the two oaptains while the ships lay in Sydney harbour, the 
Mayor of Paramatta jocularly observed that soienoe and navigation 
should never be separated. On referring to the original, however, 
we find that Miohaeloff is called 44 painter from nature," and not 
41 naturalist." 

The ships touched at Tenerife and at Rio de Janoiro, where they 
met the Russian arctic squadron bound for Bering strait. A snow- 
storm was encountered on December 15, in 53° S., and next day South 
Georgia was sighted. The ships sailed slowly along the south coast, 
meeting a boat from two British seal-ships, which lay in one of the 
harbours, and discovering a small off-lying island, which waB named 
after Annenkoff, one of the lieutenants of the Mirni . A running Burvey 
was made of the south ooast of South Georgia, which was sprinkled 
plentifully with Russian names. The weather was foggy, with oonstant 
showers of rain and snow, and on the 17th the ships left the coast, 
steering'for the South Sandwich islands. Halfway across a sounding 
was taken in 260 fathoms with no bottom, and a temperature observa- 
tion of 31°*75 Fahr. at 270 fathoms is reoorded. In 56° S. the first 
ice-island was seen rising 180 feet above the sea, and covered with 
penguins, to the great amazement of the Russian crews. Innumerable 
whales were in sight, and albatrosses accompanied the ships. On 
December 23 a group of three small islands lying to the north of the 
Sandwioh group was discovered, and named oolleotively after Baron 
Traversey, the Minister of Marine, who had equipped the expedition. 
One of the islands, named after Savodoffski, the first lieutenant of the 
Voitok , oulminated in a remarkable summit, shaped like two S3 lean- 
ing against eaoh other, a puzzling description to whioh the translator 
not unnaturally affixes a query. The crater on this island emitted a 
thick cloud of vapour, and when landed upon the mountain-side half- 
way up was found hot to the touoh; the warmth and freedom from 
snow made it the site of a great penguin rookery. An experiment 
was made in the use of melted ioe hewn from the floating masses for 
making tea, and the result proved highly satisfactory, so that henoe- 
forth the ioe furnished the expedition’s water-supply. 

Observations were made at this point with a special deep-sea 
thermometer enolosed in a sheet-iron cylinder provided with valves, 
through whioh the water passed freely as it descended, but was 
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retained on the asoent. At 220 fathoms a temperature of * 1° R. was 
obtained by this instrument, the surfaoe temperature being +0 o, 5 R. ; 
but Bellingshausen had not perfect confidence in the contained water 
retaining its temperature unchanged. He proved, however, that the 
water at 220 fathoms was distinctly salter than that at the surfaoe. 

The Candlemas islands, Saunders island, and Montague island, dis- 
covered by Cook, were passed on their eastern side, and reoognized; 
the two latter had a fine appearance, seen as they were with the sun- 
shine glittering on their oovering of snow. The weather speedily 
relapsed into its normal state of fog and snow-squalls, and for several 
days the ships tried to make their way southward through an increas- 
ing number of bergs. On January 1, 1820, a glimpse of Bristol island 
was obtained through the fog, but the weather continued so bad that 
it was impossible for the officers of the Mimi to oome on board the 
Vostoh for a New Year’s feast. Next day the land of Southern Thule 
was sighted, and found to be a group consisting of one large and three 
smaller islands, all very high and inaccessible. Bellingshausen named 
the largest member of the group Cook island, in honour of its disooverer. 
On January 3 the parallel of 60° S. was orossed for the first time, but 
next day it was necessary to shape a northerly oourse, as the ice was 
impenetrable to the Bouth, and the rigging was so encumbered with 
snow and ice as to make it almost impossible to manoeuvre the ships. 
Southern Thule and Bristol island were passed on their western side, 
the group being circumnavigated for the first time, and on the 5th the 
ships were back in the position occupied four days previously. 

A fresh attempt was made to get south, as the weather had im- 
proved, and with a strong westerly wind a steady oourse east by 
south was steered for many hours, affording a welcome rest to the 
crews, wearied by the incessant tacking of the previous week. On 
January 8, however, in 60° S. and 18° W., solid ice appeared once 
more to the south, and a oourse was held eastward through drifting 
bergs. The appearance of marine animals suggested the proximity 
of land, but no other indioations were seen. On the 11th it was 
possible to steer south-south-east, and a slight but distinot swell 
ooming from the south suggested the idea that the sea towards the 
pole was more open and free from ioe than where they were. The 
Russian ships were now well to the south of Cook’s homeward traok, 
and in a stretoh of ocean where no other vessel had ever sailed. On 
January 11, about 12° W., a fresh south-westerly breeze made it 
possible to set a oourse south-east through a clear sea, and as the 
wind veered to north the oourse was gradually altered to south, until, 
on January 16, the antarotio circle was orossed for the first time in 
3° W. long., and next day the latitude of 69° 21' S. was reaohed on 
the same meridian. It is interesting to notioe that when Bisooe passed 
along the same traok eleven years later in the same month, he ooasted 
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the ioe-paok on a traok almpst ooinoiding with Bellingshausen’s. 
For three days the Vostok and Mirnt tried to work ronnd the projeoting 
promontory of ioe which barred the way to the south and east, and 
on January 19 the way to the south seemed olear; though the ships 
were smothered in snow and the air-temperature was below S0° Fahr., 
there was little ioe, and whales were blowing all round. On the 21st, 
however, a vast icefield appeared in the south, and the ships had to turn 
from a position in 69° 25' S., 1° 11' W. to the north-east onoe more, the 
oirole being crossed northwards on the 23rd. Every moonlight night, 
when the stars were visible, was taken advantage of for lunar observa- 
tions on both Bhips, the resulting longitudes being apparently of very 
fair accuraoy. The eastward route had kept about 5° to the south 
of Cook’s outward track on his vain hunt for Bouvet island, and at 
last, on February 8, it was possible onoe more to pass the oirole south- 
wards in 18° E«, and on the 6th the latitude of 69° 6' S. was reaohed in 
16° E. Here a sounding showed no bottom at 180 fathoms, the air- 
temperature was —4° R. (23° Fahr.), and the sea was full of paok-ioe, 
increasing in density towards the south. Whales were playing in 
the laneB of open water. While the great drifting ioe islands were 
obviously derived from the land, Bellingshausen satisfied himself that 
the pack-ice was produced at sea, for with a temperature of 23° Fahr. 
a month after midsummer, it was evident that the oold in winter must 
be very severe, while the immense snowfall of those latitudes and the 
condensation from the atmosphere on the oold ioe must at all times of 
the year tend to increase the volume of the floating masses. Onoe more 
it was necessary to turn back, and the oirole was crossed northwards 
on February 8 in 21° E. The weather continued wretched — gales, 
snow, and a temperature always below the freezing-point. 

The last attempt to get southwards led to the orossing of the oirole 
on February 14 in 38° E., the point where Cook had made his first 
attempt to enter the real antarctic. The declination of the compass 
was found to have increased nearly 11° westerly since Cook's time. 
On the 15th the worst storm of the voyage descended on the ships; 
decks and rigging were oovered thiok with snow, a terrific sea washed 
over the vessels, and the greatest anxiety was felt as to the result. For 
three days the gale lasted, the wind blowing from north and north- 
north-east, while the snow-showers hid the drifting bergs until the 
ships were almost upon them, and every rope and spar had a cruBt of 
ioe 14 inoh thiok. The only chanoe of safety was to beat to the north- 
ward in the hope of olearing the ioe, and in the end both ships emerged 
still in company and both undamaged. 

On February 20 the ships were in 68° S., 42° E., and they held a due 
easterly course to 68° E., in order to look for any land in those latitudes 
that might have been missed by Cook when he made his great ditour 
to the north in searoh of Marion island. Nothing was seen exoept 
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occasional floating ice, and, gradually working further north, they orossed 
the parallel of 60° S. on Maroh 5, in 87° E., dose to the point where 
Cook had crossed it southwards on the return from his northward trip. 
A few days previously the hundredth day of the voyage from Bio de 
Janeiro had been oelebrated with great satisfaction, for the health of 
all on board both ships was excellent ; but supplies were running low, 
and it was beooming neoessary to revisit some port where they could be 
replenished. On March 4 an enormous iceberg was in Bight, the height 
of which, as measured by sextant observations from the Voitoh , was 
375 feet, and from the Mimi 408 feet. 

Bellingshausen now resolved to part oompany with the Mirni, in 
order to more thoroughly explore the sea south of Australia. He 
accordingly arranged for a rendezvous at Boyal Company island, 
marked on Arrowsmith’s map in 49° 30' S., 143° 4' E., towards which 
point the two ships should proceed on parallel courses 8° apart, the 
Voatok following the more northerly and more direct track. The VostoJc, 
having taken the priest on board, and being no longer obliged to 
shorten sail for her slower consort, made a quick voyage to the reported 
position of Boyal Company island, which waB reached on Maroh 22, 
but neither island nor Mimi was to be found. Two days later the coast 
of Van Diemen's Land came in sight, and on the 29th the Vostok 
anchored in Sydney harbour, after a voyage of 131 days. The Mimi 
had not arrived ; but the arctio expedition in the Otkritio and Blago- 
namerenni , which sailed on the samo day from Kronstadt and were left 
in Bio, were again encountered on their leisurely voyage to Bering 
strait. 

At Sydney the BusBians received a most hearty welcome, and 
Bellingshausen speaks with great cordiality of the generous kindness 
shown by the governor, General Macquarie. On April 7, when being 
shown the new lighthouse on the South Head, the BuBsian officers had 
the pleasure of seeing the Mimi enter the harbour, all well with the 
exception of one sailor, who showed some symptoms of scurvy. 

The two ships lay in Sydney harbour for a month, making various 
repairs and taking in fresh stores, and then sailed for a long cruise in 
the tropical Pacific, exploring the island groups, especially the Paumo- 
tus, then soarcely known, discovering several new islands, and pene- 
trating as far as Cook's great place of refreshment, Tahiti, where 
King Pomare, an independent monarch under British influence, 
reoeived them with graoeful hospitality. They were baok in Sydney 
on September 8 after four months' absence, and here Bellingshausen 
learned from the Bussian consul of the disoovery of the South Shetlands 
by William Smith in 1819, a fact of some little moment as bearing on 
the credibility of the American sealer Fanning, who states that 
Bellingshausen believed he had made a disoovery when he sighted the 
New Shetlands, until Captain Palmer told him what they were. 
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On October 31, 1820, the Vostok and Mimi left Sydney harbour for 
their second visit to the antarctic regions. On November 17 they were 
off the Macquarie islands, and experienced an earthquake shook while 
in more than 50 fathoms of water. On the 27th they crossed the parallel 
of 60° S. m 163° E., and the officers drank the health of their friends in 
St. Petersburg in 60° N. Next day the first iceberg was seen, a stately 
mass with fretted sides that looked as if they were ornamented with 
statues. Loose floating ice then appeared, and behind it a solid wall of 
ice, along whioh they oruised south-eastward. Some ice-islands, one 
nearly 5 miles in circumference, appeared beyond, and at first this 
was mistaken for land. The sea seemed most open to the east, and so 
Bellingshausen kept eastward along the edge of the solid ice, until on 
November 30 he almost touched 05° S. in 169° E. Then the fine weather 
ceased, the margin of the ice turned to a north-easterly trend, and the 
ships worked their way with care and difficulty through the loose pack 
and icebergB, of which more than a hundred were in sight at one time. 
The ships, Bellingshausen says, were far too weak to risk any severe 
pressure in the ice, a hint which shows that he had at least some wish 
to attempt to penetrate the pack, though he could have no idea of the 
great expanse of open sea along the coast of the undiscovered Victoria- 
land whioh it sealed up. For four days he had skirted the margin of 
the impenetrable ice, for a distance of 380 miles, and just when the end 
of it seemed to be reached a frightful storm oame on. To add to the 
misery of the gale and the darkness, the wild rolling of the ship shook 
masses of snow and ice from the rigging, whioh fell on the deck and 
made it dangerous to move about. The birds brought from the tropics 
as pets were dying daily in the sevexe climate, but the polar birds 
native to the region appeared in increasing numbers, always suggesting 
the proximity of land. 

At last, on December 13, the polar circle was reached again in 
164° 34' W., and the midnight sun was seen ; but next day the ships were 
almost beset in a field of loose floating blocks of ice not more than 5 to 
7 feet thick, and recalling the familiar ice-floes of the Baltic. It was 
necessary, however, to retreat northwards, but the belief that behind 
this floating ice solid land existed seems to have been strong in the 
minds of the officers. Tho weather was a succession of gales and fogs, 
the edge of the ice turned the ships further and further north as they 
proceeded eastward, and juBt in the longitudes where Cook sailed for 
1 3° within the antarctic circle Bellingshausen was foroed to within a 
mile or two of the sixtieth parallel in order to get round the ioe, yet 
he was a fortnight later in the season than Cook. It was observed that 
a bank of fog formed over the large bergs, so that they could be recog- 
nized by the oloud that capped them even when they themselves were 
below the horizon. On Christmas Day (Russian calendar) 244 ice- 
bergs were in sight, and the commander congratulated himself that both 
No. II.— February, 1908.] m 
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crews were in excellent health, better than they had enjoyed in the 
tropics. 

On the meridian of 135° W., where Oook had run north to refresh 
his exhausted crew, Bellingshausen was able to turn southwards, and 
on Deoember 30 he orossed the circle, only to be turned back in 67° 30' S., 
120° W., by solid ice. Another northward bend brought the ships to 
the longitude where Cook had made his farthest south, but, as Bellings- 
hausen considered it unnecessary to follow the track of his predecessor, 
he changed his course to south-east, oroBsed Cook’s route, and crossed 
the cirole for the sixth time on January 7, in 104° W. A south-easterly 
course led through a crowd of ioe-islands, one of them about 20 miles 
in circumference and rising 200 feet above the water. On January 10 
the farthest south point of the voyage was reached in 69’ 53' S., and 
92° 19' W. At 3 p.rn. a dark speck appeared on the white background 
of ice to the east. All the telesoopes in the ship were turned upon it, 
and various opinions wore being expressed, when the sun shone out 
and revealed it as land without a doubt, the Bteep cliffs and rooks 
standing out black and free from snow. The land had appeared 
suddenly without a warning sign. It was the most southerly known 
land in the world, the first to be discovered within the antarctio cirole. 
Next day a nearer view waB obtained. The land proved to be an 
island, 9£- miles long and 4 miles broad, lying in 68° 57' S., 90° 46' W., 
and rising to a height variously estimated at from 3961 feet to 4390 
feet. It was named after Peter the Great, founder of the Bussian navy. 
It appeared unlikely that suoh an island existed entirely alone, and 
a keen look-out Boon revealed more land that seemed like a continuation 
of the island and then vanished in the fog. At this point in the narra- 
tive Bellingshausen bringB in a long digression describing experiments 
made a year before on the freezing of sea-water and fresh water, with 
a couple of pages of speculation as to the formation of sea-ioe, and a 
renewed declaration that the icebergs were not sea-ice, but produoed 
from some great southern land just as the small masses of ice had been 
seen to detach themselves from the slopes of Peter I. island. On the 
15th, still south of 69° S., with an impenetrable paok to the southward, 
the sea-water was observed to be discoloured, but a sounding gave no 
bottom at 145 fathoms. Then sea-swallows appeared, a certain sign of 
land according to Bellingshausen, who wrote, “ the land must oome,” 
and on tho 1 7th it came. It was beautiful weather, the finest day of the 
whole voyage before or after, and a great peak rose 40 miles to the east- 
south-east, approximately in 68° 43' S., 73° 10' W., beyond a broad stietch 
of impenetrable ice. It was named after the originator of the expedi- 
tion, Alexander I. The new disoovery was called a land, not an island, 
for distant snow-free peaks appeared beyond that which was first seen, 
and its extent seemed to be considerable. 

A course was now set for the South Shetland*, with the object of 
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approaching them from the south and ascertaining definitely whether 
they had any oonneotion with* the conjectural antarotio continent. 
On January 24 land was seen and identified as the South Shetlands. 
A number of small islands were named after various victories of the 
Bussians over the French in Napoleon’s campaigns. At Little Yaroslav 
island Bellingshausen found on the morning of January 25 eight British 
and American sealers lying at anohor, and, having invited Captain Palmer 
on board the Vostok, he obtained from him some particulars as to 
the work of the hunters. It is somewhat remarkable to find no mention 
made of the mainland south of the South Shetlands, to whioh Fanning 
explicitly states that Bellingshausen gave the name of Palmer land, 
and to find no mention of the servioes of Palmer as pilot, to whioh 
Fanning devotes some space. No stay appears to have been made, and 
the north-eastward course was resumed, a few more small islands being 
sighted and named on the way; the 60th parallel was passed on 
January 31, and after a time of severe but needless anxiety on aocount 
of the Shag rooks, whioh were passed in a fog, Bio was reached on 
February 26 and left on April 23. At last, on June 24, 1821, the two 
ships dropped anohor onoe more at Kronstadt, after an absenoe of 751 
days, 527 of whioh had been passed under sail, and the whole distance 
travelled had been 2± times the circumference of the Earth. 

The voyage had beeo planned as a continuation of the voyage of 
Cook, and Bellingshausen seemed to have possessed not a little of tho 
spirit of the great navigator whose labours he most loyally sup- 
plemented, even to the extent of foregoing the opportunity of possibly 
approaching nearer to the polo in order to explore the more open partB 
of the Southern ocean in the longitudes where Cook had got far south. 
It is unfortunate that this splendid voyage remained without result ; 
for the oourse of subsequent explorations would have been the same had 
it never taken place. A timely translation into English would have 
facilitated the voyages of Biscoe, Balleny, Wilkes, and Boss. 


THE SCIENTIFIC WORK OF THE SWEDISH ANTARCTIC EX- 
PEDITION AT THE FALKLAND ISLANDS AND IN TIERRA 
DEL FUE60. 

By Dr. J. GUNNAR AND3CRBSON. 

I. like Falkland Islands . — After the return of the Antarctic, on July 4, 
to Port Stanley from South Georgia (see Qeo. Journal, vol. xx. p. 405), 
the members of the expedition on board this ship carried on investiga- 
tions in different parts of the Falkland islands until September 11. 
The botanist made valuable collections of marine algae, and to some 
extent also of land-plants, though the season was very unfavourable 

M 2 
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for investigation* of this kind. In the shallow bays and harbours of 
the Falkland islands seventeen trawlings were made, some of whioh 
have shown a rich animal life. Also of the lower land and fresh-water 
fauna (insects, crustaceans, molluscs) a considerable collection has been 
brought together. 

In conneotion with the geological survey, collections of marine 
fossils have been made both in East and West Falkland, in the 
Devonian sandstone, first studied by Darwin, forming the prevailing 
formation of the islands. Scattered and badly preserved plants have 
also been found, partly together with the marine fossils. The hitherto 
unknown base of the Devonian formation has been discovered in Oape 
Meredith, West Falkland, where the sandstone reBts on a highly dis- 
integrated formation of gneiss and granite. 

Special attention has been devoted to these grand phenomena so 
characteristic of the Falkland islands, which have been described as 
“stone-rivers.” A detailed survey of one of the largest Btone-rivers 
has proved that we have here on a large scale a peculiar mode of 
detritus-transport, previously described by the author from the arotio 
region (Bear island). The formation of the stone-rivers belongs to a 
past period, and it seemB very probable that it ought to be regarded as 
a subglacial facies of the ice-age. In that time, when Tierra del 
Fuego, South Georgia, and the Dirk-Gerritsz archipelago were under 
their maximum glaciation, there probably existed in the Falkland 
islands a climate not favourable to the formation of glaciers, but in 
winter-time permitting the deposition of a thick snow-oover, which, 
when melting in summer-time, oaused a slow but extended movement 
of the detritus downhill. 

We have found in the Falkland islands evidence both of a sub- 
mergence and of a greater elevation than exists at present. Small 
river-valleys, the lower part of which is now submerged under the 
surface of the sea, forming numerous creeks all round the coasts of the 
main islands, indicate that this archipelago before the ioe-age (in the 
time of the stone-river formation) was elevated at least 30 to 50 feet 
above its present position, while on the other side raised beaches 
(terraoes and shingle-covered plains) prove that these islands in a 
post-glaoial period have been submerged at least 21 0 feet below the 
present sea-level. 

II. Trawlings on the Banks between the Falkland Islands and Tierra del 
Fuego . — On the passage between the Falkland islands and Tierra del 
Fuego, September 11-15, five trawlings were made on the coast banks 
and' the Burdwood bank, the fauna of whioh was hitherto very little 
known (south of West Falkland, 100 fathoms; the Burdwood bank, 80 
fathoms; three trawlings; eastern entranoe of Beagle channel, 50 
fathoms). These trawlings yielded an extraordinary rioh result, in 
which were to be observed hy droids with large luxurious colonies, 
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belonging to several speoies ; corals, ophiurids, asteroids, eto., with the 
most beautiful forms and colours. The most valuable find, accord- 
ing to the report of the zoologist, Mr. K. A. Andersson, are some 
oolonies of that very remarkable Icphalodiacua, discovered in 1876 by the 
Challenger Expedition in the Strait of Magellan, but never found after- 
wards. Onoe before lophalodiacua had been found by our expedition, viz. 
on January 16, 1902, at Cape Seymour (lat. 64° 21' S., long. 6(>° 46' W.), 
at a depth of 80 fathoms. 

III. Tierra del Fuego . — Here our expedition has been working, first in 
the month of Maroh, 1902, before the departure for South Georgia, 
then since September 15, the investigations being not yet concluded. 
If an excursion to Lego Fagnano, in the interior of Tierra del Fuego, is 
left out of consideration, all our operations have been limited to the 
tteaglo channel. There may be mentioned a visit to the small isolated 
occurrence of the Tertiary formation in 31ogget bay (eastern entrance 
of the Beagle channel). The Tertiary beds here reBt upon disintegrated 
rooks belonging to the Cordillera series. The deposits of the ioe-age, 
hitherto unknown from the south-eastern part of Tierra del Fuego, 
have been observed in Slogget bay, at the eastern end of Lago Fagnano, 
in a river-valley at the north side of the Cordillera and in the neighbour- 
hood of Ilarberton harbour. In all these places there ooour, in connec- 
tion with the moraine Btratified sediments, ooarso gravel and sand of 
considerable thickness, and evidently of fluvio-glaoial origin. 

Very instructive was tho splendid section in the 120-feet-high 
fairnuca on the west side of Gable island in Beagle ohannel. The lower 
part of the section consists of Btratified sediments, coarse gravel with 
intercalations of bods of sand, the whole presenting fine discordances. 
On these stratified sediments, the largest visible thickness of whioh was 
found to be 75 feet, there rests a mass of typical moraine day, without 
any sign of stratification. The largest thiokness of the moraine observed 
was 45 feet. In this moraine olay were found some fragments of fossils 
(mussels and balanids). This find indicates that the ice-stream whioh 
once filled up Beagle ohannel has mixed in with its moraine dibrie of 
Tertiary or Quarternary (pre- or interglacial) marine beds, that is, sedi- 
ments whioh are not yet known from this region. 

The botanical investigations have yielded considerable collections of 
marine algm. As regards the land flora, the higher mountain regions 
especially have given a good result. Zoological trawlings have been 
made in the Beagle channel in fifteen localities, and in depths from 120 
fathoms to the littoral zone. Two of the largest lakes of Tierra del 
Fuego, Lago Bosa (Arigami) at Lapataia bay, and Lago Fagnano in the 
interior, have been made the objects of zoologioal investigations. Two 
of the members of the expedition, Messrs. E. A. Andersson and Skotts- 
berg, visited Lago Bosa on Ootober 8 to 13, made collections of the fauna 
and vegetation of the lake, and sounded very considerable depths down 
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to 45 fathoms. The excursion to Lago Fagnano started from Harberton 
on the Beagle ohannel, and went through a pass in the Cordillera. In 
this region three young pioneers, Messrs. Bridges, sons of the well-known 
English missionary, hare, with a subvention from the Argentine Govern- 
ment, out a horse-track through the forests. In this road I brought 
with the assistance of Ona Indians, a oanvas boat to Lago Fagnano, 
and made from it zoological collections in the eastern part of the lake. 

Sinoe the Antarctic has in TJshuaia been completely fitted out, we 
leave for the south early in November. At first we intend to make 
cartographical, geological, and biological investigations at the South 
Shetland islands and in Orleans inlet. About Deoember 10 we expect 
to arrive at the winter station of the expedition on Snow hill. The 
seoond part of the summer voyage will be arranged by the leader of the 
expedition, Dr. Nordenskjold. 

Our expedition has received most valuable support from the Argen- 
tine Government. Twioe we have reoeived in Ushuaia free of expense 
a supply of coal, and now, moreover, a considerable quantity of reserve 
provisions. This generosity has made us deeply indebted to a nation 
which has also directly taken part in the great antarctic scientific 
co-operation by ereoting a station on Staaten island, and by sending an 
officer of its navy to winter with Dr. Nordenskjold. 

Harborton, Tiorra del Fuego, Ootober 31, 1902. 


MAJOR DELME RADCLIFFE’S MAP OF THE NILE PROVINCE 
OF THE UGANDA PROTECTORATE.* 

Note by Sir HABRY JOHNSTON, O.O.M.G., Z.C.B. 

That portion of the Uganda Protectorate which 1b styled the Nile 
Province has never, until quite recently, reoeived anything like a 
systematic survey. None of the work done under Sir Samuel Baker, 
Gordon Pasha, or Emin Pasha was of an aoourate nature. The late 
Colonel Vandeleur laid the foundations of something approaohing 
systematic geography in Uganda and Unyoro, but the Nile Province 
in 1895 was far too unsettled and distant for Colonel Vandeleur to 
extend his work in that direction. The expedition under Colonel J. R. 
L. Maodonald, which did so much to increase our knowledge of this 
protectorate, confined its work to the regions east of the Nile Provinoe, 
so that when the writer of these lines came on the soene as Special 
Commissioner in 1899 he found the greatest difficulty in shaping any 
military or civil policy north of the Viotoria Nile, or determining what 
steps should be taken to finally extinguish the mutiny of the Sudanese 


1 Map, p. 220. 
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soldiers (who had retreated north from Foweira), beoause no positive 
information existed regarding the geography of the country — the exist- 
ence and oonrse of its rivers, or the height and disposition of its 
mountains. He therefore asked Major C. Delm6 Radoliffe, who had 
recently been made both senior military oflSoer and oivil administrator 
of the Nile Province, to commenoe a systematic survey with suoh 
instruments as were available. The woik done by Major Delme 
Radoliffe is shown by the accompanying map. It is a valuable 
addition to our knowledge of the definite geography of the Uganda 
Protectorate. For the first time the middle course of the river Aoha 
(Asua) is laid down. The river Kokolle, which enters the Victoria 
Nile a little distance above Foweira, is also mapped. A great deal of 
accurate information has been added to our knowledge of the riverB 
Ayuge and Unyame, which enter the Nile in nearly parallel courses at 
the oommenoement of the Dufile rapids. For the first time also in the 
history of Nile discovery, the White Nile 1 b accurately figured from its 
exit from Lake Albert to Dufile, and it is important to observe what 
Major Radoliffe bringB out so well on his map — how lacustrine is thiB 
section of the river. In the history of Nile exploration it is interesting 
to remark how long this piece of the Nile has remained unmapped — 
namely, from Dufile on the north to Lake Albert on the south. All 
the earlier explorers generally quitted the Nile at Gondokoro, or some- 
where between Gondukoro and Dufile, and struck right aoross oountry 
through the lands of the Madi Acholi and Lango till they reached the 
Victoria Nile. Subsequently the navigable nature of the Nile between 
Dufile and Lake Albert was realized, but apparently no one took the 
trouble to map it with any approach to acouraoy. 

Major Delme Radcliffo founded the Government station of Nimule, 
which is now the military headquarters of the Nile Province. He has 
also done a great deal to transcribe accurately the correct native names 
of places, mountains, and rivers. Ho has been obliged to retain in 
some oases the old inoorreot form which use and oustom have sanc- 
tioned. In most of these instances thiB inoorreotness is due to the 
Arab pronunciation, whioh h&B turned all the p’s into /’s. A very 
curious feature about the northern Bantu languages in the Uganda 
Protectorate is their strong dislike to the consonant p % which, indeed, 
so&roely exists in indigenous words. On the other hand, the Nilotic 
languages whioh border on the Bantu have no objection to this con- 
sonant. It would Beem, however, as though the Bantu dislike to the p 
is a reoent feature, and that we may trace in parts of the Nile Province 
whioh Major Delm6 Radoliffe has surveyed traces of old Bantu place 
and tribal names long Binoe overlaid by N ilotio forms of speech. Among 
these place-nameB the locative pa- prefix of the original Bantu tongue 
is frequently met with. Major Delm6 Radoliffe has pointed out to the 
writer of these few lines that the proper pronunciation of Foweira is 
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Pawera ; of Fajao, Pajao ; of Fatiko, Patiko ; and so forth. No doubt the 
Bantu speech crossed this Nile Province at some remote period, and left 
behind it the locative pa- prefix in connection with many plaoe-namea. 


BARTHOLOMEW'S SURVEY ATLAS OF ENGLAND AND 

WALES.* 

The Ordnance Survey maps, owing to their great accuracy, amount of 
detailed information, and general excellence, must naturally form the 
basis of any work dealing with the topographical features of the British 
Isles; but the large number of sheets required to represent any consider- 
able area render them to a great extent inaccessible for general reference 
to many persons, and unsuited for the study of any extensive district as 
a whole. It is therefore most important that oarefully exeouted reduc- 
tions should be published, and this work for some years past Mr. J. G. 
Bartholomew has been engaged upon, with most satisfactory results, 
his maps on the scale of 2 miles to an inch having deservedly obtained 
a very high reputation. 

The publication of his admirable atlas of Scotland Beven years ago 
gave rise to a very general desire for one of a similar character of Eng- 
land and Wales, and it was arranged that such a work should be taken 
in hand as soon as possible. Being assured of the advisability of suoh an 
undertaking, after consultation with Mr. Bartholomew and inspecting 
specimens of his cartographical productions, the Council of this Society 
consented to allow the atlas to be published under its auspioes, and 
judging from the excellency of the maps contained in this first part, 
which has just appeared, there is every reason to believe that the work 
will be quite equal to expectations, and that the confidence of the 
Society will be fully justified. 

As in the case of the atlas of Scotland, the greater part of the 
present work consists of a series of shoots, numbering sixty-seven alto- 
gether, reduced by permission from the new Ordnanoe Survey maps to 
the scale of 2 miles to an inch. In addition to showing towns, 
villages, roads, railways, and other information of a general character, 
whioh has been judiciously selected, the special feature of the sheets is 
the admirable manner in which the relief of the land is indicated by 
a combination of contour linos and tinting. Those already acquainted 
with Mr. Bartholomew’s reduced Ordnance Survey maps, and have had 


0 The Survey Atlas of England and Wales. A Series of Eighty-four Plates of 
Maps and Plans, with Descriptive Text, illustrating the Topography, Physiography, 
Geology, Climate, and the Political and Commercial Features of the Country. De- 
signed by and prepared under the direction of J. G. Bartholomew, f.b.b.e., f.b.q.8. John 
Bartholomew & Co., The Geographical Institute, Edinburgh. Under the patronage 
of the Royal Geographical Society. 1908. 
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occasion to use them practically, will be in a position to judge of their 
remarkable clearness, the care taken in the selection of the tints, their 
aocurate registration, and general merits ; and to state that the sheets 
in the present atlas are up to the standard of those previously published 
is in itself sufficient recommendation. The number of the contours and 
tints employed upon each sheet must, of course, depend upon the topo- 
graphy of the district represented, but upon those contained in the 
present part there are from sixteen to eighteen, ranging from sea-level 
to altitudes exceeding 3500 feet. The low-lying lands from sea-level to 
400 feet are shown in four tints of greon, and after that shades of burnt 
sienna are employed, with a general effect that is on tho whole moBt 
satisfactory. A great deal can be learnt from a caroful study of these 
maps, not merely concerning the physical features of the country itself, 
but in connection with the influence of these upon the location of towns, 
and the distribution and industrial and commercial development of the 
population. Preceding these large-scale detailed sheets, the atlas will 
contain eleven maps of a general and physical character, exhibiting the 
bathy- orographical features of England and Wales, the geology, the dis- 
tribution of vegetation and agriculture, meteorology, railways, density 
of population, parliamentary and ecclesiastical divisions, as well as 
others devoted to the commerce and industry of the country. Many of 
those will be extremely interesting and especially important, inasmuoh 
as they have been prepared from the latest available sources of informa- 
tion, whilst the fact that those dealing with the orography, geology, and 
meteorology, together with the text accompanying them, have beon 
revised by Sir Archibald Geikie, Dr. Alexander Buchan, and other 
specialists, is sufficient guarantee of their trustworthy nature. Tho 
population, agricultural, industrial, and other statistical maps and text 
have been compiled from the census of 1901. The last six sheets in the 
atlas will consist of the following plans : No. 79, London ; 80, County of 
London ; 81, Liverpool and Manchester; 82, Newcastle, Hull, Bradford, 
and Leeds ; 83, Sheffield, Nottingham, Birmingham, and Leioester ; 84, 
Bristol, Portsmouth, Plymouth, and Brighton ; and in order to ensure 
aoouraoy, each of these haB been submitted to local surveyors and others 
for oareful revision. After these plans will follow descriptive and 
statistical text. 

It is the intention of the publishers to issue tho whole work in 
twenty-one monthly parts, at 2s. OcZ. each, or £2 12s. 6d. for the com- 
plete atlas. The first part, whioh has just appeared, oontains the title, 
preface, list of plates, after whioh follow three sections of the 2-miles-to- 
an-inoh map, oontaining YI. Carlisle and Keswick, VII. Barrow and 
Windermere, XV. Anglesey and Conway, and a plan of the County of 
London, showing boroughs. 

There oan be no doubt that this atlas will meet a long-felt want, 
and be greatly appreciated by many. 
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THE VOLCANIC ERUPTIONS AND EARTHQUAKES. 

During the last two months a large amount of additional information has been 
received both with regard to volcanic and seismic occurrences already reported, and 
to more recent disturbances. Continuing its investigations in Martinique, the com- 
mission headed by M. Lacroix reports that a new oone, higher than the former 
summit of the mountain, had formed in the crater of Mont Pelle, and that in con- 
sequence of the undermining and shattering of this cone, quantities of hot volcanic 
material had filled the upper valley of the Bivi&re Blanohe, entirely blooking it. 
Despatches from the governor of the Windward islands stated that the eruption of 
the St. Vincent Soufridre on October 15 and 16 had increased the area of devasta- 
tion. No part of the island was really safo, and the question of abandoning it 
altogether had to be seriously considered. 

According to Mr. J. P. Quinton, who ascended the Soufridre with a party on 
October 28, the chief activity was in the old crater, which was discharging stones 
and ashes, with volumes of steam, but no lava ; the crater had increased in width 
and become more funnel-shaped, and the Bteam was issuing from a fissure in its 
southern wall. Both Mont Pel6e and La Soufridre were in violent eruption on 
November 26. Mont Ptli'e was again active during the first week in Deoember. A 
fresh eruption of La Soufrifcre occurred on December 18, and on December 27 Mont 
Polee once more broke out, ejecting dense volumes of smoke and quantities of dust. 

Further details about the Kashgar earthquake of August 22, published in the 
standard, quoting from the Turkestan Gazette , state that the town of Nijni-ArtiBh 
was destroyed, engulfed in immense fissures, and 1700 liveB were lost. Six hundred 
persons were killed at Kashgar, and the village of Besh-Kerim, with its entire 
population of about six hundred, was annihilated. 

That the eruptions in Guatemala were on an enormous scale appears from infor- 
mation published by a correspondent in the Times. We quote from Nature of 
December 11 : “On October 24, at about 5 p.m., a violent eruption took pUoe in 
the ravino which divides the volcauo of Santa Maria from that of the Siote Orejas. 
At 5 a.m. on October 25 subdued noiaeB were heard, emanating apparently from 
the direction of Quezaltouango. Later on the detonations grew louder. At 6 p.m. 
the eruption reachod its climax. For about an hour the detonations had ceased, 
when, by a terrific outburst, the whole of the capital was thrown into a panic, and 
everybody rusfaed out into the streets. This oanuonade lasted for ten minutes, 
during which time the strongest-built houses shook violently. At intervals the 
detonations continued through the night, and in a less degree afterwards. The 
explosions were heard in the Bouth of Nicaragua, and a telegram was received from 
Ran Salvador, stating that the inhabitants bad rushed into the streets in terror on 
hearing the noise. Quezaltenango was thirty-six hours iu total darkness, during 
which time a heavy rain of ashes and sand had been falling. The manager of the 
SaleinaB estate, which lies just above the scene of tbe eruption, Bays that at about 
5 o'clock on October 24 they were alarmed by a series of earthquakes of a throb- 
bing nature, which appeared to come from below them. Almost simultaneously 
a cloud of steam was seen to issue from the ravine already mentioned, about 
a league away. Soon after, ashes and sand, accompanied by small stones, com- 
menced falling, and two hours later the odour of sulphur and gases was so groat 
that he could hold out no longor, and he left on foot for Retalhuleu, a distance of 
some 30 miles. Reports from the other planters confirm the fear that the whole 
of the Costa Cuca, probably the richest coffee zone in the country, is totally ruined." 

Amongst tbe more recent occurrences are the following. During November it 
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wai reported from Hawaii that the volcano of Eilauea was more aotive than it had 
been for twenty yearn. The volcano on the island of Bavaii, Samoa, was stated to 
1*® k* eruption. Explosive eruptions, with ejection of Btones and dust, as 

well as flow of lava, occurred at Stromboli about November 16. Strong earth* 
quakes were felt in Algeria on November 17 and 20. 

On December 16, at 9.30 a.m., the town of Andijan, in the province of Ferghana, 
Russian Central Asia, was entirely destroyed by an earthquake. It is estimated 
that at that time nearly 16,000 houses were destroyed and 5000 persons killed. 
On December 23 it was reported that the shocks continued with increasing violence, 
the disturbed area extending over about 90 square miles. A specially violent 
shock was felt at 10 p.m. on December 27. A later report on December 28 
stated that the earthquake of December 16 affected about 650 square miles; 
the epicentrum, about 4 miles to the south of Andijan, was indicated by a 
rent in the earth, from which sand, water, and mud were being thrown up. 
The statical wave was about 28 inches high, and took a northerly direction. 
The area of greatest destruction formed a sector, with a radius of about 17 miles, 
to the south of the town.* 

On December 28, at 8 p.m., a severe shock of earthquake was experienced at 
Syracuse. 

The faot that the earthquakes at Schemakha, Kashgar, and Andijan have 
occurred along a theoretical line of weakness in the Earth’s crust lends additional 
interest to their correlation. It is conjectured that this line sweeps along the 
Cauoasus and crosses the Caspian in an arc, which, instead of continuing its course, 
is disturbed by a sigmoid flexure, so that a long flattened occurs with its 

head near the node of mountains between Kashgar and Andijan, and its tail con- 
tinued in a long circular sweep up through the Caucasus. This node exists also at 
the point where the arc would, if undisturbed by the flexure, intersect another arc 
which sweeps downwards towards the Himalayas round the Tarim basin and Tibet. 

The depression south of the Caucasus, on the edge of which the earthquakes 
occurred which ruined Schemakha, may he compared with the triangular depression 
of north Ferghana, where Andijan was destroyed ; and Kashgar again stands at 
the edge of the Tarim basin, so that all three places staud on the foothills of 
folded mountains that border three depressions. 

Nature of January 8 reports that “ a few days previous to the dreadful ovent 
in Andijan a series of slight earthquake shocks was felt at Schemakha, the site of 
the disaster in February last.” So that it appears more and more evident that 
during the past year we have passed through a period of adjustment in the Earth’s 
crust with world-wide, earth-shaking results, and these adjustments, as in South 
Australia at the western border of the Flinders range above the depression of the 
oentral plain, are at the edges of folds where previous faulting indicates local weak- 
nesses, and that these cracks have long radial extensions such as are seen upon the 
surface of the moon. The severity of the resultB of these adjustments along the 
Schemakha-Andijan line points to a long-continued Btrain which, onee relieved at 
a point, spread onwardB (like a crack in very cold ice that rings aoross a pond), and 


* Wo are informed by Prof. Milne that the Andijan earthquake of the IGtli. as 
recorded at Shide, Isle of Wight, was not very largo, but as it had to travel 50° (f»fi50 
kilometres) to get there, it was undoubtedly severe at itB origin. It was of the world- 
shaking type; the preliminary tremors which passed through the world reached 
Shide at 5 h 25*6 m a.m., and as they took ten minutes to travel they started at 5 h 15*6 m 
G.M.T. If Andijan iB 4 h 49*9 m to the east, the local time would be 10*' 5 , 5 m . About 
fifty minutes later there was a second but smaller disturbance. 
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produced similar fissures, with eruptions of stones and mud, and at Schemakha, 
where the orack began, a totally new and unexpected extension of lava, where 
igneous rock was previously unknown. 


CAPTAIN FERRANDI’S JOURNEY FROM LUGH TO BRAVA, 

SOMALILAND. 

Captain Ugo Fbrrandi was Italian resident at Lugh, on the Ganana (Jub) river, 
from 1895 till 1897, when he returned to the coast at Brava, accompanied by Dr. 
Atkinson of Lord Delamere’s expedition. HU narrative of this journey has lately 
been published in pfmphlet form, under the auspices of the Society di Esplora* 
zione Commercials dl Milano. Leaving Lugh on April 3, he reached Brava on 
the 22nd, having covered a distance of 220 miles in 108 hours of actual march. 
His route in the earlier part of his journoy lay chiefly over the same red soil as was 
traversed during Bdttego’s last expedition (see Journal , vol. viii. p. 516), on which 
trees grow freely, while the dark soil produces more herbage. The latter, the 
ard mado , covers the territory known as Baidoa, while the ard god at lies to the 
north, in Molimat and Saraman, and yields much larger and better grain ( dhurra ) 
than the dark earth. The bush was in some places so thick that a path had to be 
cut with the axe, while in others the arboreal vegetation was scarce, especially in 
the Ghel-ghel, a plain passed shortly before reaching the Sheboli, which after rain is 
covered with a carpet of luxuriant dark green grass. No perennial stream was met 
with, and sometimes there were no permanent water-holes for long distances (30 or 
40 miles) ; but, as several heavy storms occurred, the caravan never suffered from 
want of water. The wells of Gondut are probably supplied by infiltration from the 
hills that bound the valley of the .Tub. Supplies were also obtained from pools 
and from boles in dry watercourses. Of these the most considerable is one that 
nearly surrounds Matagoi, which, descending from the neighbourhood of Mount 
Egerta and running soutb-south-weBt, probably ends in swamps north of the 
marshes wbero the Shebeli loses itself. It was full of water when Ferraudi passed. 
From Derasalle two routes branch oil' to Sablallo, one past TTol Giri (tbo well of the 
giraffe), where there aro funnel-shaped holes in the sand more than 20 feet deep, 
surrounded by dum palms, and the other in a more southerly direction, which 
Captain Forrandi chose, because it would give him an opportunity of crossing the 
Webi Sbebeli either at Sablalle or at Kumia. At the latter place the passage of 
the river is easier at high water, for then the Sheboli at SablAlle sends many 
branches far into the adjoining lands. However, the latter passage was found to 
be feasible, and the party crossed by moanR of a boat kept by a Tuni of Brava 
without suffering any loss, though most of the caravans passing the river pay toll 
to the numerous crocodiles that infest it. The water is at least 10 feet deep. 
Between Sablalle and Brava lies the Webi Gof (dry), a branch of the Sheboli said 
to have been cut off by the Blemai, who aro at feud with the Tuni, but probably 
the mouth of the channel was closed chiefly by silting up. It would be easy to 
readmit the wator into thiB bed. Animals of all kinds frequent the wells and pools 
on the route, and also falcons, crows, guinea-fowl, ibis, and partridges. Several 
dwarf antelopes {Mad aqua Stvaynei ) were shot, and water-buok were seen near 
the Sbebeli. Snakes were extremely plentiful, and of one hundred specimens 
taken all but about fifteen were poisonous. A gad-fly, called by the natives bal, 
was extremely troublesome in the grass lands ; while the gkindi , the tsetse of this 
region, frequents the coppices of dum palms along the river. The bite of the bal 
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is very noxious, and even fatal to animals, and therefore the camels of the Doi, the 
region two dayB* journey from the* Shebeli into the interior, are driven in the dry 
season to the Sahel, the coastal zone. The people of the Sahel often purchase 
camels from the Doi* district, for they are fine, Btrong, and fat. These animals, when 
they see rain in the interior, frequently make off in that direction, swimming the 
Shebeli, though usually shy of water, to browBe on the young BhootB of the acacias 
and mimosas so abundant in the Doi'. 

The country towards the Jub iu occupied by the Bahanwin, a tribe of mixed 
origin. The Dabarro, now forming a section of the Bahanwin, and settled between 
Decbie and Matagoi, claim to bo of purer Somali blood, and certainly the coarser 
type with tufted hair, which among the Rahanwin indicates an intermixture with 
Swaheli or other imported slaves, is not seen among them. The Jidu, dwelling 
between Kinnia and Matagoi, claim an Arab descent, pointing oat the resemblance 
in sound between Jidu and Jeddah. Their language certainly differs both from 
the Somali and Bahanwin. They are a pastoral people, and did not cultivate the 
soil at all before the murrain iu 1888 or 1889, which nearly annihilated their hordB. 
Formerly they were the richest Somali in the country, and now their fine cattle 
find a ready sale at Brava, and their butter (ghee) is exported to Zanzibar. The 
Rahanwin and Dabarre cultivate white dhurra principally, and also white Turkish 
wheat and a little cotton. The last crop is fast disappearing in consequence of the 
introduction of manufactured cloth from the coast. Dhurra iB sown about neiruH, 
the Somali New Year’s Day, which always occurs in the middle of August, for the 
Somali year iB ten days longer than that of the Mohammedan calendar (354 or 355 
days), and the roots, if left in the ground, produce a second crop. When the roots 
are grubbed up, a second Bowing iB made in the guh, the season before the south- 
west monsoon sots in. The ears are cut off and stored in silos, where they keep 
good for years. Field work is performed by slaves, for Somalis are averse to 
agricultural labour. Many of the farming settlements arc supplied with drinking- 
water by reservoirs (war), generally constructed by damming up a natural hollow. 
Artificial irrigation is practised only in the neighbourhood of the Shebeli. 


REVIEWS. 

EUROPE. 

llYDBOUltAl'IIY OF NoitTUEltK GlSliMANY. 

* Wosor mid Knis, ihre* KlroiiigebiHi* und ihro with tighten NobwiflunhC.’ Im Anftrago 
den pn'UHbibi'lu'ii M'uhblt-A iiBbfhutiHos lioiiiUHgcgcbcn \»n II. Killer. 5 vols. und 
Alius. 1901. Berlin : Dietrich Boimer (Ernst Vohson). 

The serieB of exhaustive memoirs prepared by the Hydrographical Committee 
of the PruB6ian Government has been completed by the publication of that on tbe 
Wesor and Ems. Tbe other members of this series (Oder, 1896; Elbe, 1898; 
Memel, Pregel, and Vistula, 1899) have boen noticed in the Journal , and the new 
volumes present few novel features. We must, howover, romark on the astonish- 
ing rapidity with which the enormous labour involved in their compilation has been 
executed, and congratulate the committee on an achievement of great value to geo- 
graphical science, as well as to engineering. The arrangement of the present 
work, bb in the others, is regional, each river-basin being treated as a separate 
unit. Although the area dealt with is small, only 9 per cent, of the German 
empire lying within the basins of the Weser and Ems, tbe material for its investi- 
gation is more abundant than iu the cate of the other rivers, and hence it has 
been possible to go into greater detail. Vol. i. gives a general description of the 
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region ; a hundred pages are devoted to its olimate, and ninety to its geology, while 
a second section deals with the rights and privileges of its inha bitants with 
regard to the rivers and their waters. Vol. ii. describes the sources and tributary 
streams (excluding the Aller). Vol. iii. gives full details of the hydrography 
of the Weser from Miinden to Geestemiinde, and vol. iv. deals with the Aller 
and the Ems. Vol. v. consists wholly of statistics. In the atlas, which contains 
thirty-four sheets, are general maps (orographical, meteorological, and geological) 
on a scale of 1 : 1,000,000, large-scale maps of the river courses (1 : 50,000 and 
1 : 100,000), and longitudinal and transverse sections. 

The Vosges. 

4 hes Hautes-Chaumes des Vosges, fitude de Geographic et d’ Economic historlques.’ 

Tar Fierro Boye. Paris : Berger-Levrault & Oo. 1903. 

The upper portions of the VoBges are, as is well knowD, occupied by pasturages to 
which the herdsmen of the neighbouring districts annually take their cattle during 
the summer months, the time which is not actually Bpent in tending them being 
devoted to the making of the cheeses for which the district is famous. Dr. Boyd’s 
volume presents an interesting study of these pasturages from a historical and 
geographical point of view, his conclusions being based on an exhaustive 6tudy of 
the literature and historical documents relating to the region. At the outBet he 
deals with the derivation of the word cJtawne, which is now rarely met with outside 
the VoBgeB, though originally it had a more extended meaning, and does not seem 
to have been used with reference to this district until the fifteenth century. He 
rejects the idea that tho word has any connection with the Calvi Montes of his- 
torians, and derives it instead from the Low Latin calma , which signified “ waste 
ground.’* In the country itself the word has been employed with varying significa- 
tions ; while on the German side, other terms, such as Firsten and Waeen , were 
employed instead, the former alluding especially to the elevated nature of the 
pasturages, while the latter is the equivalent of gazon, * turf.’* From the point of 
view of physical geography, the most interesting section is that which discusses 
tho question whether the higher parts of the Vosges have always been bare, or 
whether the pasturages have been due to the action of man. Dr. Boy6 concludes, 
on somewhat doubtful grounds, perhaps, that the latter is the case, his chief argu- 
ments being the Bpread of the trees over the upper grounds during timeB of war, 
when the pasturages were not used, and the assertion which has been made by 
experts, that similar mountain pastures can only be developed where wood baa 
once been. In subsequent chapters be traces the history of the pasturages from their 
first-known mention in a.d. 948, entering into details respecting the long-standing 
questions of proprietorship, and describing the varying fortunes of the industry 
connected with them. An interesting chapter also traces the gradual exploration 
of tho “ chaumes,*’ in which botanists like Tabernaemontanus and Bauhin took a 
leading part, and draws attention to the feelings of awe inspired by these upper 
regions, as by those of most mountain ranges in early days. 

ASIA. 

Bokneo. 

'The Homo Life of Borueo Head-hunters, its Festivals and Folk-lore.’ By W. H. 

FurneBs, 3rd M.D. Philadelphia: Lippinoott Coy. 1902. 8vo, pp. 197, 88 pis. 

Price 30s. 

It is not every traveller who can enter so sympathetically into the life of tho 
people he visits sb does Dr. W. H. Furness, who, in his recently published book on 
‘ The Home Life of Borneo Head-huntere, its Festivals and Folk-lore,' has proved 
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himself a charming writer, an accurate observer, and a skilful photographer. Even 
to the untravelled reader the book appeals by its manifest sincerity, and the literary 
skill, combined with a wealth of illustrative plates, enable him to realize the daily 
life of (he interior tribes of Sarawak as does no other book. To one who has 
travelled over the same ground it recalls many similar experiences, and deserves 
unqualified praise for accuracy alike of faot and of impression. The book is 
embellished by 88 beautiful heliotype plates of photographs taken by the author. 
Too often in books of travels one finds illustrations whioh do not illustrate any- 
thing in particular, or which have so little character that they might be equally 
appropriate for books dealing with other countries; this is not the case in tho 
present instance, and every plate not only illustrates the text, but it contains 
details of interest to the ethnologist. 

There are several distinct groups of peoples in Borneo. In the jungle are nomadic 
Punans who never build permanent houses, do not cultivate the soil, and who do not 
appear to have any well-defined social organization. They wander about in small 
groups, and of all the tribes of Sarawak they are the most mild and gentle, and 
they are not head-hunters. Dr. Furness gives a pathetic pioture of these simple 
jungle folk, who, perhapB, may be regarded a8 the true indigenes of Borneo. They 
are a straight-haired people, and have the lightest tinted skin of any people in 
Sarawak. Up to the present there is no satisfactory evidence of the presence of a 
Negrito race in Borneo. 

Mainly along the middle reaohes of the rivers are to be found the settlements 
of numerous agricultural tribes, of weak social organization, who have collectively 
been termed Kalamantans. It is probable that they have been broken up and to 
a large extent displaced by a more highly organized group of tribes, who are skilful 
boatmen and brave warriors. These are the Madangs, Eenyahs, and Kayans, and 
it is with theso last two tribes that this book chiefly deals. Possibly this group of 
tribes is not indigenous to Borneo. 

The lower reaches of the riverB at the western end of Sarawak are largely in- 
habited by the Iban, who are more oommonly known as “ Sea Dayaks ; ” the “ Land 
Dayaks” probably belong to the Kalamantan group. The Iban are a turbulent and 
pugnacious people, who appear to have formed the pagan advance wave of that 
movement which culminated in the extension of the Islamized Malays over the 
arohipelago which bears tbeir name. 

It is not with such problems as these, nor with the physical characteristics of 
the peoples of Sarawak, that Dr. Furness deals. He restricts himself to the 
domestic and sooial life of the people ; and in sympathetic description, enlivened 
with kindly humour, we have presented before us a faithful record of the daily 
tasks, the recreations, the social observances, the religious duties, the loveB and the 
hates of a people as yet unspoiled by the white man. All (he settled tribes of the 
interior live in long communal houses built on high piles. They cultivate hill rico, 
and grow a few tubers and other garden produce ; they hunt for animal food in the 
jungle, and do a little fishing. Their weapons are the blowpipe, the spear, and the 
parang. The steel blades of the implements are smelted by the Kayans and Kenyahs, 
who prove themselves to be skilful metal-workers. The war-canoes are dug-outs 
of enormous size, and decorated with an elaborately carved grotesque animal figure- 
head. A considerable portion of the book is devoted to an acoount of a war expedi- 
tion and of the subsequent peace-making, and the description gives a good idea of 
the methods of native warfare, and at the same time affords an admirable example 
of the method of government of the Rajah of Sarawak, to whose wise and beneficent 
rule Dr. Furness adds his mead of praise, as indeed must all those who have the 
welfare of the native at heart. 
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Although the natives recognize sevoral gods, they do not pay much attention 
to them personally, but they constantly take heed of the omen birds and animals 
the gods send as messengers to warn or encourage mortals. Scarcely anything that 
is of the least importance can be attempted until favourable omens have been 
obtained, and how this is accomplished is duly set forth in the book. 

Like many “ nature-folk,*’ the nativos of Borneo are a very artistic people, and 
various illustrations are given of their skill in wood-carving ; but one has to visit 
their houses and handle their everyday utensils and implements to realize how 
deep-seated is their feeling for beauty. The methods they adopt to embellish the 
person are fully described by Dr. Furness. No special objection, even from an 
European point of view, can bo made to the tattooing ; but certainly, to our eyeB, 
the artificial dilation of the lobe of the ears, especially great in the women, is 
decidedly unpleasing. One soon gets acoustomed to black teeth, and they do not 
look amiss even when decorated with braBB studs. 

Beplete as the book is with facts for students of mankind, there is little in it 
for the pure geographer. There are occasional allusions to scenery, and there is 
one excellent plate representing the mosB-covered jungle on the summit of Mount 
Dulit (5000 feet), which has already been alluded to by Dr. C. Hose ( Geographical 
Journal , vol. i. p. 193). 

It is not rash to predict that this book will always be regarded as a standard 
work on the family life of an unspoiled, honest, simple people, who, despite head- 
hunting proclivities, are essentially a kind-hearted folk. 

A. C. U ADDON. 


India. 

‘The Forests of Upper India and their Inhabitants.* By Thomas W. Webber. 

With Maps. London: Arnold. 1902. 

Headers who take up this book with the expectation of finding in it a systematic 
treatise on the forests of India will be disappointed — agreeably or the reverse 
according to their own particular standpoint. The book is in reality a record of 
the writers personal experiences when engaged in work in the Indian forestB 
during the early days of the Forest Administration some forty years ago ; and as 
he was evidently an intelligent and careful observer, and, in addition to his pro- 
fessional duties, devoted himself assiduously to the study, under its natural con- 
ditions, of the varied life — both of men and animals — with which he was brought 
in contact, he Iibb much to tell that h thoroughly worth reading. The life of a 
forest officer in those days waB particularly favourable for studios of this kind, and 
the fact that the means of locomotion were then more primitive than at present, 
gave him far more opportunities for gaining a thorough knowledge of the country 
than are possessed by those who use the modern facilities for rapid transit. 

Mr. Webber’s story has to do with two different regions, the first including 
the Himalayan and sub-llimalayan forestB of Kumaon and the Nepalese borders; 
the second embracing parts of Bandelkhand and the Contral Provinces, with the 
Nerbada valley between. The first naturally presents the greater attraction on 
the score of variety, for Mr. Webber’s picturesque descriptions take us from the 
hot and reeking jungles at the foot of the range, through the regions of the Ptnu* 
longi/otia (“ chir ”) aud cxceha, of silver fir and spruce, to the great snowy peaks 
and the ’Tibetan district of Hundes, to which he made his way across the snowy 
paBseB. This alpine region was then naturally much less known than it is now, 
and Oolonel Smyth, with whom Mr. Webber made his trip into Tibet, had only 
recently selected, from the Bhotia schools under his inspectorship, the first of the 
native explorers who were soon to add so much to our knowledge. Mr. Webber 
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draws many fascinating pictures of the life and scanery of thesa regions, especially 
vivid being his descriptions of the tiger-ha anted juagle 3 at tin foat of ths hills, 
with their teeming bird-life; of the great “ chir" forest, with its heat and weari- 
some monotony ; and of the wide Tibatan plains, with their crnde colouring, thin 
air, and remarkable sunsets. The section dealing with the Central Indian forests 
on the Pachmari and Seoni plateaus is hardly inferior in interest, and a particu- 
larly graphic description is given of a hunt by wild dogs of whioh the author was 
witness. Much interesting information is given throughout on the primitive 
forest tribes with which the author was brought in contact. Occasionally, perhaps, 
we are tempted to think that some slight liberties have been taken with the group- 
ing ot the pictures, as when the scarlet blossoms of the leifless cotton trees are 
introduced among the features of a June landscape. We may regret, also, that 
more attention is not paid to the life-conditions of vegetation in the different 
regions, for it is only occasionally, as at p. 232, where the various contrivances 
which secure the trees against overthrow by the Indian storms are described, that 
this subject iB touched upon. A series of pictures illustrating the different types 
of forest would have be3n a valuable addition to the book. The botanical nomen- 
clature is not always quite up to date; thus the generic name Picea is still applied 
to the silver fir, while lloxburgh’s names for the cotton tree and the " saj " are 
retained. 

Taken as a whole, however, the book is a welcome addition to the literature on 
India, for whereas system ifcic treatises on the geography, statistics, and natural 
history of the country are numerous, the art of picturesque description of its 
natural features has, as is so often the case, been practised by but few. A word 
of praise must be given to Mr. Webber's sensible remarks on the subject of sport, 
for while a keen sportsman himself in the best sense of the term, he has nothing 
but reprobation for the indiscriminate butchery practised by so many, which he 
likens, with some justice, to the slaughter of pigs — at so many the hour — at a 
Chicago bacon faotory. His observations on the neglect of forestry in other parte 
of the British Empire are also very much to the point 

China. 

* Through Hidden Shensi/ By Franoia H. Nichols. London : Nownoa. 1902. 

The interest of this book lies principally in the striking picture it presents of 
the life and character of the dwellers on the great plain of Shensi — the oldest 
element, apparently, in the 'population of modern China. The author is an 
American who went to China to report on the Shansi famine, on behalf of those 
philanthropic persons in the United States who had raised a fund for the relief of 
the starving population. He describes his book as “ an attempt at a picture of 
Oldest China and its people as I riw them in their land — sowing, reaping, toiling, 
thinking, and misjudging the world beyond their mountains as persistently as that 
world misjudges them.'* He describes how be approached his task with all the 
prejudices of the foreigner, and how, when compelled to meet the people on their 
own level, hie interest in them was aroused so that he came in time to see things 
from their point of view. It is this power of adapting himself to the standpoint 
of the people of whom he writes whioh gives the book its value, and which, though 
it may perhaps occasionally carry the author too far in hiB favourable judgment 
of Chinese as opposed to European civilisation, ahould do much to modify too 
hastily formed views with a contrary tendency. Mr. Nichols considers that much 
good might result from giving the Chinese “ the benefit of the donbt " more often 
than is done ; and the aooount given of the way in which, during the late troubles, 
the Shensi people gave their moral support to their mandarin, Tuan Fang, in his 
No. II.— February, 1903.] » 
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defence of the missionaries— at the risk of his own life — might certainly lead some 
to reconsider their verdict respecting the Chinese. Food for reflection is also 
supplied by the description of Sian (Singan-fu), which is said to have “no 
haunts of crime and human degradation, ” nor “any rendezvous of gilded vice and 
dissipation ; ” and by the remark of an old Mohammodan tea-merchant, who, after 
expressing his willingness to see the Christians overthrow the idols, added, “ the 
only trouble is, if Sian were a Christian city it would bo as bad as Shanghai.* 

Mr. Nichols paid a visit to the celebrated Nestorian tablet in Sian, which does 
not seem to have been seen by any recent travellers, and which stands at present 
amidst a heap of ruins, protected neither from vandals nor from the elements. 
Photographs of the monument are given. 

Siberia. 

‘Das ruBsische Kusfcongebiet in Ostasion.’ (I’riinorBknja Oblastj ) Von <_. von 
Zepelin. Berlin: Mitt lor & Son. 1902. 

The fact that so much of the existing literature on Eastern Siberia is in 
Russian gives a value, beyond that which attaches to most compilations, to this 
concise summary of our knowledge about that rogion. A sketch is given of its 
history and surface features, but the bulk of the work is devoted rather to the 
eoonomic aspects of the country. The writer has a high opinion of the resources 
of the Eastern Coast region, though he allows that their development will be a 
matter of time. The political position of Russia in the Pacific is, he thinks, 
assured by the opening of the Siberian railway. 

AFRICA. 

Nortii and E\st Annex. 

‘ Travel and Spirt in Africa ' By A E. Pease. :> vnla London : Humplin y* 1902 
On viewing the imposing form and sumptuous get-up of these volumes, it is 
impossible to avoid regret that the amount of solid scientific matter contained in 
them can hardly claim to be commensurate with the outside appeurauce. A 
large proportion of the volumes is taken up with sporting or other incidents of 
travel, and while the former will no doubt appeal to a certain class of readers, 
serious students will be tempted to wish that the solid material had been more 
carefully sifted out for their use from the general mass. Many of the illustra- 
tions with which the work is so lavishly provided are instructive, and some 
(particularly in the cape of the photogravures) are of real merit, though the 
same can hardly be said of many of the text illustrations. Still, even in its more 
trivial side, the work has a value from the picture it presents of the state of the 
countries traversed when the recent advance of European influence was only just 
beginning, while a particularly pleasing feature is the author's sympathetic attitude 
towards the native races, and his evident desire to further the good repute of his 
country among them. 

The arrangement of the work is chronological, the author’s various expeditions 
being described in the order in which they were undertaken, which involves aome 
amount of see-saw between different parts of the continent. The bulk of vol. i. 
treats of journeys in Algeria, during which the interesting Aures group of moun- 
tains was- visited. The rat of the volume and the first part of vol. ii. takes us to 
Somaliland, this section opening with a general account of the people, their 
country, and its animal and vegetable productions. Mr. Pease’s routes in Somali- 
land led through some little-known country, and this pert of the work possesses,, 
perhaps, the greatest original value. The latter part of vol. ii. brings us to the 
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Algerian Sahara, where the oases of Gkardaya, Gerrara, and Wargla were visited, 
and as recent litorature on this region is almost entirely French, the views and 
impressions of an English traveller are of considerable value. Vol. iii. deals with 
Abyssinia, into which, however, the author and his party did not penetrate further 
than Adis Ababa and Lake Zwai. Mr. Pease was struck by the absence of all 
appearance of a town at the capital, the native huts being widely scattered over the 
valley. He is evidently by no means so enthusiastic an admirer of the Abyssinians 
as some recent travellers. In each section of the work lists of animals, birds, and 
plants are given, but with respect to the last, it is to be regretted that in few 
oases have botanical determinations been possible. Short historical summaries 
are here and there inserted, and will no doubt be of use to the general reader. 
The maps, prepared at Stanford's establishment, deserve a special word of praise. 

Italy axi> Abyssinia. 

‘ The Campaign of Adowa and the Rise of Menelik.’ By G. F. II. Berkeley. 

Westminster : Constable. 1902. 

It may seem at first sight that the intoreBt in the events which finally freed 
Abyssinia from the threats of an Italian protectorate is hardly fresh enough to 
warrant the publication of an English narrative of the campaign, now become a 
matter of history merely. The lessons of the campaign are, however, not without 
importance for the future, owing to the undoubted influence on the fate of the 
surrounding European territories, which the rise of a powerful military empire 
under Menelik must exercise, whether or no the anticipations will be realized of 
those who see in the Abyssinian empire a source of danger to her European neigh- 
bours. Mr. Berkeley's account of the campaign embodies a large amount of 
material whioh has not been genorally available to English readers, both with 
respect to the actual campaign and the events whioh led up to it, and may be 
recommended as a trustworthy guide to those who wish to gain a comprehensive 
view of the events described. 

Egypt. 

* Egypt {minted and described by It. Talbot Kelly. 1 London : A & C. Black. 1902. 

Mr. Kelly’s pleasantly written descriptions of Egyptian life and scenery will 
bring the general characteristics of the country before the minds of stay-at-home 
readers with peculiar vividness. But it is the thoroughly artistic coloured illustra- 
tions which are the epocial attraction in the book, and which will probably be 
somewhat of the nature of a revelation to those not familiar with the scenes them- 
selves. So much of the charm of Eastern scenery depends on the colouring that 
photographs, however excellent, can convey but a slight idea of the reality. Vivid 
as are the colours employed by the artist, they are so harmoniously blended that 
harsh and startling effects are altogether avoided. Much as he is inclined to 
regret the modern vulgarization of things Egyptian, whioh seems to have brought 
a subtle change over the spirit of the scene, Mr. Kelly is enthusiastic in his praises 
of the natural beauties which remain, and of the interest attaching to a study of 
native life where comparatively uncontaminated by the new influences. The 
pictures of Nile and deBert soenery, in their ever-changing aspects, are drawn 
with particular vividness, but the author's descriptions all manifest the true feeling 
of the artist, and among the many oharming sketches, that of the changing 
aspects of nature on the banks of one of the smaller and more seoluded canals, 
is perhaps as attractive as any. More practical questions are now and then 
touched upon, and the remarks on such subjeots as the recent experiments at 

N 2 
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tree-planting, no leas than thoie relating to the general oonlition of the peopb, 
will be read with much interest. 


AMERICA. 

Alaska. 

* Harriman Alaska Exiwlitinn.' 2 vols. Now York : Doubloday, Pago A Co. ; London : 

John Murray. 1901. 

These two handsome volumes afford an argument of great force upon the 
question of “ how to spend a summer vacation." While it is true that few of us 
are millionaires, able to pick up a party of enthusiastic scientific men to work 
either for us or themselves, we can all spend the time of relaxation, when it oomes, 
in useful, profitable work. Not all expeditions which have been merely backed by 
money have been successful; something more is needed whieh money cannot 
buy outright, particularly in another line of work, and that is organization and 
direction. Granted all these conditions fulfilled, and there is still another rock 
upon which many parties have split— namely, laok of harmony. The Harriman 
expedition seems to have had all the above conditions reasonably well met, and, 
considering the Bize of the company, this was somewhat remarkable. If this 
example, on such a scale, could only induce the ordinary mortal in a smaller way 
to have Borne ** hobby ” of his own which he could develop in his leisure time, it 
is perfectly eertaiu that there would be more satisfaction and less “ ennui ” in the 
life of the everyday man. The volumes are also an evidence of how much can be 
compressed into a comparatively short time. Two months were occupied by the 
trip after leaving Seattle, and although some six hundred species new to science 
were secured, it is safe to say that the resources of Alaska have not been by any 
mcanB exhausted. ThiR party of trained specialists possessed an unsurpassed 
equipment and a vessel with a sufficient working force, which enabled them to 
avoid the delays so common and so annoying in ordinary work of this sort. 

The illustrations of the volumes are of very high artistic as well as scientific 
value, though it is a pity that space should be taken by repeating illustrations when 
Huch a tremondous wealth (five thousand negatives) waB at hand to be drawn upon. 
As a book of travel, it contains much less of rubbish and more of value than is 
usually the case. The first volume is taken up with three distinct papere, in 
addition to the account of the organization of the expedition. The narrative of the 
trip is provided by John Burroughs, who is fortunate in his Btyle, and be is to be 
congratulated on avoiding the “ diary ” method, bo tiresome in most travellers' 
books. One feels that he must have expressed the sentiments of the whole party 
when he cIosob with the icmarks, “No voyagers were ever more fortunate than 
we. . . . We had gone far and fared well.” In the next paper upon the Pacific 
coast glaciers, we have an all-too-short account of these interesting ice-masses. 
John Muir should have given us more than sixteen pages upon this subject, in 
which be is a most eminent authority. The volume closes with an acoouut of the 
natives of the Alaska coast region by Geo. B. Grinnell, the editor of Forest and 
Stream, 

The second volume is devoted to the history, geography, and resources of 
Alaska. Discovery and exploration, by Dali ; birds, by Keeler ; forests, by Fernow ; 
geography, by Gannet; atmosphere, by Brewer; our newest volcano, by Merriam ; 
the salmon industry, by Grinnell ; fox-farming, by Washburn ; while Dali breaks 
into song at the end of the book. The illustrations of the birds by Fuertes are 
particularly fine. These papers are only such as would appeal to the interest of 
the general public. The technical papers, of which twenty-two have already 
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appeared in the Proceedings of the Washington Academy of (Science, will be 
brought together later in a series of technical reports which will fill several 
volumes. They will cover tlio fields of geology, paleontology, zoology, and 
botany ; they should make a valuable contribution to science, and give a well- 
earned reward to time, money, and energy well expended. 

William Libiiky. 


Colombia. 

1 Nuevu CveografYa de Colombia.* Por F. G. Vergara y Vcluecu. Totno 1 . UengrulLi 
General, Bogota. 1902. 

This royal 8vo, of about 1100 closely printed pages, although claiming to be 
only a geography, treats extensively of the physical features of Colombia, produc- 
tions of the soil, geology, mineral wealth, commerce, history, ornithology, fauna, 
ilora, ethnology, and geography of the neighbouring states of Venezuela, Ecuador, 
and Brazil. It is extensively illustrated with locally engraved views and small 
page maps which are interesting and valuable. Its usefulness is somewhat im- 
paired for want of proper classification of tbo immense quantity of useful data it 
contains, while the small type, poor pajer, and crowded pages make its study 
difficult. The labour of collecting its varied information must have been pro- 
digious, and the author merits the highest prsise for his industry and perseverance 
in a task which must have required interminable patience, more especially in a 
land where knowledge of value is hard to acquire, and frequently almost impossible 
to verify. Aside from this, probably the obstacles to the printing of such a volume 
at Bogota, in the midBt of one of the most sanguinary civil wars Colombia bus 
known, muBt have been formidable ; but, with the scantiest means, it has been 
published, “ for account of the Government, in the printing offioe of the Jfokt in 
At it itar The aid thus extended to the author speaks well for the intelligence 
of tho rulers of the Btate, and if it can produce such an important work under such 
great disadvantages, we may hope that, when peace again smiles on that land of 
marvellous resources, we may find Scfior Vergara’s facile and intelligent pen 
entrusted by tho Government with tbo task of dividing his great 1 Geography ’ 
into teveral volumes. 

G. E. C. 


PACIFIC. 

Marshall Inlands. 

‘Die Stabkartcn dcr Morsholl-Insulaner.* By A. Sohiick. Hamburg: U. O. 

PerBiehl, 1902. FBoap, 97 pp. and 11 pis. 

With characteristic German thoroughness, and after much correspondence with 
museum curators all over the world, Herr A. Schilck, of Hamburg, has studied all 
the materiaUie could gather concerning the stick-charts of the Marshall islanders. 
It lias long been known that these skilful navigators construct frameworks of thin 
sticks of wood or strips of bamboo to serve as charts. Some of the sticks constitute 
the frame, while the others indicate the directions of the currents, together with 
the tracks to be taken by the canoeB when sailing from one atoll to another in the 
group. At appropriate relative spots are fastened small shells, Btones, seeds, or 
even knots of thin string to represent the atolls or islands. When the skeleton 
charts are held in an appropriate direction, which at night can be determined by 
the pole-star, the mariners know in which direction to steer in order to fetoh the 
island for which they are making. Some of the oharts are employed to instruct 
the lads in the geognqhy of this island group; others are oharts that include the 
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Ratak and Kalik chains of islands in the Marshall group; others, again, are 
oonflned to the R&lik chain, while some take in only the southernmost islands. 
A von Ghamisso first discovered a map at Guam about 1817, whioh related to 
Ulea, in the Caroline group, but no further inquiries appear to have been made. In 
18C2 an American missionary, Dr. L. H. Gulick, who resided in Ebon, gave a 
short but very good account of these charts, which was published in a missionary 
paper and in the Nautical Magazine , vol. 31, p. 304. The first specimen appears 
to have been brought to Europe by Consul F. Hernsheim, who published an 
account of it in his 4 Beitrag zur Spraohe der Marshali-Inseln,’ 1880, p. 88. Sinoe 
then several descriptions have been published. This careful study by Herr Schiick 
is illustrated by seven plates, containing figures of forty-seven stick-charts, and one 
plate of Marshall island canoes. The remaining three plates are from material 
supplied by Dr. A. C. Haddon, which demonstrates that although the Papuans of 
Torres straits do not make sailing-maps, yet they have a fair idea of the geogra- 
phical features of this district, which they can depict with intelligence. The 
islands at whioh a culture-hero stopped, on his way to Murray island from the west, 
are reoorded by Btones in a sacred spot, the meaning of which is taught to the 
lads when they are initiated. Herr Schiick has published a paper entitled “ Die 
nautischen und astronomiseben Kenntnisse der Bewohner der Earolineninsoln ” 
(Aua alien WeltUdlen % 1882), for which he waB specially qualified by his experience 
as a practical mariner ; but he is known mainly for his laborious work in calcu- 
lating, mapping, and discussing magnetical observations. 


MATHEMATICAL AND PHYSICAL GEOGRAPHY. 

fjEOlfOBTUOLOtiY. 

* Wisseuschuftlicke OharakterUtik und Terminologie der Bod(>ngoatalten der Erdober- 
flaohe.’ Von August Neuber. Vienna aud Leipzig : \S\ BraumUlb r. 11)01. 

This bulky volume, which i» the outcome of twenty years* study on the part 
of the author, is largely polemical in character. Field-marshal von Neuber, who 
occupies a high place as a military topographer, has long been convinced of the 
unsatisfactory character of existing terminology respecting the forms of surface of 
the globe, and this opinion h&B been strengthened rather than diminished by the 
publication of Riron von Richthofen’s 4 Fiibrer fur Forschungsreisende,’ and Prof. 
Penck’s 4 Morphologic der Erdoberfliicbe,’ in which those writers put forward 
their respective schemes of classification of the morphological features of the 
Earth, lie iB inclined to lay the blame on the insufficient knowledge possessed by 
raoBt geographers of the science of topography, on which he has already published 
a volume, and which, he holds, can only be properly understood by those who have 
themselves had a thorough practical training in the representation of the surface 
features on maps. In tlje present volume lie gives a detailed review pf the forms, 
both of water and land, on the surface of the globe, frequently criticizing the views 
of Mb predecessors, and setting forth Mb own ideas &b to the moBt rational scheme 
oi classification. The greatest objection to the book, from a practical point of view, 
is the difficulty of arriving at any notion of the general principles on whioh the 
author proceeds in his task, for he begins at once with the detail of his subject, 
and it is only with regard to individual features that we are able, without wading 
through the six hundred odd closely printed pages, to learn the grounds on which 
lie is at issue with generally accepted methods. 
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OCEANOGRAPHY. 

In Indian Seas. 

4 A Naturalist in Indian Seas.' By A. Alcook, m.u., f.r.s, London : Murray. 1002. 

lu this book we have a most fascinating and complete popular account of the 
deep-sea fauna of the Indian seas. The book is one of intense interest throughout 
to the zoologist, but at the same time its matter is arranged in such a form that no 
special knowledge is required from its readers. The natural history of the forms is 
dealt with in a broad spirit, and the author has not hesitated to indicate how the 
structure of the various animals is, in his opinion, especially adapted to their 
physical environments. Scientific accuracy has been everywhere retained, while 
the matter is fully explained both in the text and by a most admirable series of 
illustrations. 

On the geographical side brief indications are given of many considerations of 
the greatest importance, which the author, to our regret, has, in Bpite of his great 
experience, not pursued. Foremost among these is the question of the connection 
of the Indian and Atlantic oceans in the Tertiary period, in reference to which 
many instances are given of animals common to both seas. The author, indeed, 
gives internal evidence that ho has considered this question deeply, but, falling to 
sec the great general interest of the subject, has not cared to treat the questiou iu 
a book which professedly deals with natural history alone. 

The Indian seas are divided into three parts : the Laccadive sea, the Bay of 
Bengal, and the Andaman sea. Of these, the first two are open to the ocean to the 
south, and hence, iu their fauna, are of no particular interest. Their bottom 
temperatures gradually decrease down to 135° Fahr. at about 1800 fathoms, but the 
greater part of the Laccadive sea lies within the 1200-fathom line. The Andaman 
sea, on tho other band, is an enclosed sea, attaining a depth of upwards of 1700 
fathoms, and a temperature of about 11° Fahr. at 800 fathoms, below which 
there is practically no further decrease. There would, then, seem to be of 
necessity a ridge of less than 800 fathoms in depth, preventing a free circulation of 
water between the greater depths of the ocean and the Andaman sea. This is 
shown to be the case by soundings of 700 fathoms between the Andaman and 
Nicobar islands, and of 700 between the latter and Sumatra, whilo the Malacca 
strait does not attain a greater depth than 100 fathoms. The Andaman sea, then, 
would heern to be the most northern of that serios of deep and enclosed basins 
which separate the East Indies into two lines, and of which the liali-Flores and 
Banda seas have lately been shown by the Siboga Expedition to be examples. 

A good picture is given, in the oourse of the work, of the bottom of tho Bay of 
Bengal, but tho depoBitB are very lightly treated of. The presence of a continuous 
bed of “ greensand ” within and between tho Laccadive islands from about 700 to 
1100 fathoms is not without interest. The land deposits extend out from 00 to 300 
miles from the Indian coasts, and 100 miles to the west of Middle Andaman island, 
fragments of rude earthen pottery and numerous decomposing leaves were dredged 
from 1044 fathoms. Tho richest ground for the zoologist was found between 200 
and 1000 fathoms, not too far from the shore ; but the whole work of the Investigator , 
the survey ship of the Indian Marine, indicates enormous economic.possibilities for 
well-equipped steam-trawlers operating down to the leBBer depth. 

Among the more isolated islands, Dr. Aloock landed on and has a few remarks 
to make about the Cocos, South Sentinel (a coral reef raised a few feet above high- 
water mark), and some of the Laccadives. All tho latter are considered to be the 
remains of eroded atolls ; but the author's meaning is not clear, and he has evidently 
not considered the submerged banks of the group. Considerable banks of pumice 
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are not uncommon features of the islands of the Mahlive group and Pacific Ocean, 
aa well as of the Laccadives. Minikoi is scarcely the paradise which it has been 
depicted, though the people always put their best side foremost. The land is 
equally divided between the government and the people. The iatter’B half haB 
eroded away so rapidly that it is probably not the third of its former size, while tbe 
government portion has grown. The former part is completely tilled, while the 
“ crown lands ” are absolutely uncultivated and going to waste. The young men 
are sent away to provide the rico which is necessary lor their families 1 maintenance. 
Considering the available land, the population is denser than that if any part of 
India. And, finally, the state of continual anxiety in which the people of Minikoi 
live is far more fatal to them than the storm-waves that once in a century decimate 
the population. 

J. Stanley Gakdinf.r. 


CARTOGRAPHY. 

k MAP Projection*. 

* Maps : their Uses and Construction. A Bhort popular treatise on the advantages and 
defects of maps on various projections, followed hy an outline of the principles 
involved in their construction.’ By G. James Morrison, m.i » k, e.ii.g.b. Second 
Edition, revised and enlarged. London : E. Stanford. 1902 . 

The first edition of Mr. Morrison 1 * little work on map projections was reviewed 
in the Geographical Journal for November, 1901, Bnd it is satisfactory to find that, 
in accordance with suggestions there made, a great deal has been done in thia second 
edition towards rendering it more generally useful and complete. 

The firet chapter remains much as it was before. The second has been revised, 
and a description of an elliptical project ion (Mollweide’s) added. The third chapter 
has been considerably enlarged and rearranged, among the important improve- 
ments being more complete descriptions of the Stereographic and Mercator’s pro- 
jections. The account of the conical projection has also been expanded. Chapter 
iv., dealing with projections of small areas, has been entirely re-written. By the 
introduction of various tables, Mr. Morrison has further improved his work, 
although some of these, such- as that of meridional ports, are somewhat too short 
and incomplete to he of great practical value. This second edition is a decided 
advance upon the first, and in its present form the work constitutes a useful little 
introductory handbook to the subject of map projections. The author does not 
pretend that it is more than this, and those who desire to go more fully into the 
matter should consult the writings of Germain, Clarke and others. 


Map-drawim;. 

* Memory Map-drawing.’ By a Professional Teacher. (It. G. Scanlan, 1'ialha State 
School, Queensland.) Halifax: Blatcbford Brothers. 1902. Pp. 28. 

The suggested memory-aids in the form of guide-lines and pictures may be of 
use to some teachers who may not have tbe time to evolve a system of the kind 
for themselves. A more valuable feature is tbe attention given to the projection 
of maps, which is entirely neglected by too many teachers, but which, with tbe 
aid of the tables supplied by the author, is quite within the reach of intelligent 
children. Memory map-drawing is no doubt valuable as supplying a basis of 
topographical knowledge on which to build further study, but care is necessary 
lest too much attention be given to it at the expense of other branches of geogra- 
phical teaching. 
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GENERAL. 

The History op Geography. 

• The Discoveries of the Northmen in America, *ith Special Relation to their Early 
Cartographical Representation/ By Joseph Fischer, S.J. Translated from the 
German by Basil H. Boulsby, b.a. London : Henry Stevens. 190;j. 

The German original of this important work has already been reviewed in the 
Journal (voL ziz. p. 746), and it is therefore unnecestaiy to enter into details 
respecting its general scope. Both the translator and publishers deserve the 
thanks of English readers for their promptness in putting into their hands the 
results of Prof. Fischer’s Investigations, the interest of which is not confined to 
the more special subjects treated of in tho present work, but is perbapB derived 
still more from the light incidentally thrown on the wider field of the geographical 
revival of the fifteenth and sixteenth centuries. In this connection a few points 
not touched upon in our former notice through considerations of space may he 
here alluded to. Prof. Fischer’s greatest achievement in the field of historical 
geography is, of course, his discovery of Waldietm filler's splendid maps of 1507 
and 1516, and pending the eagerly expected publication of facsimiles of these, the 
reproduction in the present work of one of the sheets of the former (with its instt 
of the world according to Ptolemy), gives some idea of the style of the maps, 
some account of which is also contained in the text. But an almost equally im- 
portant contribution is the light thrown cn the life-history and geographical work 
of DonnuB Nicolaus Germanus, hitherto known erroneously as Nicolaus Donis,* 
the editor of several editions of Ptolemy, including the famous Ulm editions ot 
1482 and 1486. To Prof. Fischer has been due the discovery (made, like that of 
the Waldseemilller maps, at the Wolfegg library) of a unique manuscript copy 
of one of Donnus Nicolaus’ editions, which he has proved conclusively to have 
served as the prototype of the Ulm editiouH. The world-map contained in this 
manuscript is reproduced in the present work, together with other maps by DonnuB 
Nicolaup. The important influence exercised by this cartographer on the geo- 
graphical knowledge of his day is shown by the fact that his first edition of 
Ptolemy, of which manuscripts exist at Modena and Paris, is held by Prof. Fischer 
to have been the prototype of the Rome editions of 1478 and 1490, while maps of 
the well-known Ganerio or Cantino tyie are attributable to his second edition, 
preserved in manuscript at Warsaw and the Vatican. 

The style in which the work is produced fully sustains the reputation of former 
publications by Mr. Stevens’s firm, and its moderate price (8s.) will make it 
widely available. An excellent index, not given in the German edition, has been 
added, together with a few extra bibliographical references. The only drawback 
is the absence of subject headlines (supplied in the German edition), which do 
much to facilitate reference. 
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Underground Water-ropply of t he Home Counties- A pamphlet 
furnished by the Underground Water Preservation Association brings to notice 


* Donnus being the equivalent of the Italian Dom, the designation of a ley brother. 
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a question of extensive interest to geographers, and especially to geologists, while 
at the same time seeking to demonstrate an economic abuse of the gravest 
nature. Certain daily and other journals have recently given light to the foot of 
the seriouB depreciation of wells, springs, and the headwaters of streams in the 
high-lying lands which surround the London basin ; along the line of the Chiltems, 
in Berks, Bucks, and Hertfordshire ; in Essex ; and in the Kentish uplands. In 
these parts for some years past, wells and springs which furnish the local water- 
supply to villages and farms have been found to diminish or wholly fail of their 
supply in a way unprecedented as far as memory or history serves, and unaccount- 
able on the score of deficiency of rainfall or any natural cause. This fact (which 
has come under the.notice of the writer of this paragraph in the caBe of the Beane, 
the MimramV and other feeders of the Lea) the Association sets out to explain as 
a result of tie injudicious taxing of the Bubterranoan water-supply in the chalk 
by certain of the water companies supplying London. The work of the Asso- 
ciation originated in Kent, and thence enlarged its scope. The pamphlet sets forth 
its objects : to prevent the abstraction of water by companies to the detriment of 
local interests ; to suggest the best means of preserving the local supply in any 
special case, and the best position for companies’ pumping stations with this end 
in view ; and to prevent companies from obtaining Parliamentary powers of which 
the exercise would be detrimental. The history of the formation of the Association, 
its distinguished patronage, and its work up to the present are set forth, together 
with expert reports on the whole question, press extracts, and an account of a 
deputation to the Bight Hon. W. II. Long on the subject, while copious appen- 
dices give liBts of members and guarantors, also rainfall tables from Greenwich 
and stations within the affected areas. No sentence shows in a clearer light 
the deep importance of the question, than that which instances the romoval 
of country families to the metropolis owing solely to the shortage of water in 
their homes. 

The Pyrenees and the Distribution of Animals— A paper on the in- 
fluence of the Pyrenees on animal distribution was read by Dr. B. F. Soharff, of 
Dublin, at the Berlin Meeting of the International Congress of Zoologists in 1901, 
and has since been issued as a reprint from the proceedings of that body. After 
pointing out that ranges whioh run from east to west like the Pyrenees have a 
greater influence on animal distribution than other?, owing to the fact that they 
stand in the way of northward or southward movement resulting from climatic 
changes, and noting that identical species on the two sides of the Tange may either 
have taken a circuitous route round its ends or crossed the crest when it was lower 
or subject to a still milder climate than at present, Dr. Scharff instances the present 
distribution of certain formB as indicating the probable routes of former migrations. 
In the case of animals like the chamoiB, which ho considers to have crossed the 
Pyrenees from the e& 9 t and spread over the Cantabrian mountains within com- 
paratively recent times, there iB, of course, nothing surprising in the fact that the 
range has proved no barrier, but it is otherwise with some of the instances given 
from among the reptiles and still lower groups. Many western forms of these 
have, however, crossed into France, in some cases, no doubt, by the lower hills at 
the extremities of the chain, while eastern forms have also made their way into 
Spain. The most striking instances are, perhaps, those of similar migrations by 
amphibia, whose movements are subject to many difficulties. Among the sala- 
manders, Molgc marmumta and M» palmatct, seem to have been limited within 
comparatively recent times to Spain and France respectively, but each has now 
crossed the range, though in Bm&ll numbers. These seem to have utilized the 
lower western spurs as a point of crossing; but an older form ( SaJamandra 
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maculosa) has evidently crossed the crest of the range! and was found by Dr. 
Soharff at an altitude of 1800 metres (5900 feet)! on the pass of “ Le Somport.” 
The distribution of MoUjt aspcm is interesting as favouring the view of a former 
connection between the Pyrenees and the mountains of Corsica and Sardinia, 
possibly in Mesozoic times. 1 >r. ScharfT arrives at the general conclusion that, 
though causing some hindrance to animal migration, the Pyrenees can be easily 
turned at their two extremities, and that the older forms have, aB a rule, crossed 
the crest of the range, probably, in most cases, before the glacial epooh. 

The Kaiser Wilhelm Canal. — The report on the traffic of the Kaiser 
Wilhelm canal, recently issued by the German Government, gives the statistics 
for the year ending March ol last. No great development in the traffic has taken 
place. While in the previous year tho total number of vessels of all Borts using the 
canal was 29,045, of an aggregate tonnage of 4,282,094 tons, that of the year ending 
in March last was 80,161, and the tonnage 4,285,301. It appears that there was a 
deciense of tonnage in British, German, Belgian, French, Norwegian, and Swedish 
vessels, but an increase in Danish, Dutch, and ltussian. The total receipts of the 
canal amounted to £106,351, aud the expenses to £121,141, a decrease having taken 
place in both. 

Commercial Education in Austria.— We extract the following from a 
recent publication of tho Ministry of Education in Vienna, dealing with the 
distribution of commercial schools in Austria. The organization of these schools 
has been in the handB of tho state since 1888. At the present date (end of 1902) 
there are in existence 186 schools in 117 different localities ; 23 higher commercial 
schools ( Ahidcmien , etc.), and amongst these 44 composite schools. Most of these 
are private schools, a small proportion of which are endowed by the state, while a 
very few are Government institutions. The importance of Vienna as th9 com- 
mercial capital of the country is recognized by its supply of 18 schools, of which 2 
are “ higher” and 12 composite. Prague, as centre of the chief industrial and 
commercial crown lands of the western half of the kingdom, has 18 commercial 
schools, of which 2 are higher, and 1 composite. The relatively large number 
of schools in Bohemia is due to tho rivalry of the two languages — German and 
Czech. Bohemia possesses S3 schools in 54 towns, forty five per cent, of the total 
for tho whole of Austria, chiefly c-mgregated in the north-west. Next comes 
Moravia with 28 schools in 17 towns, and then Lower Austria with 26 schools in 
9 towns; Styrin has only 10 schools, distributed in 7 towns. Bukowiua, the most 
easterly, aud Dalmatia, the most southerly, of the crown lands, have only one school 
each. The great preponderance of the German element in commercial affairs 
appears from tho fact that German is spoken in 122, or sixty-six per oent. of the 
schools. In 48 schools (twenty -six per cent.) the Czech language is employed. Both 
languages are used in the teaching in 1 0 schools. Foui schools, of which three are 
41 higher" (in South Tyrol, Trieste, and Cattaro), use the Italian language. Polish 
is B}K>ken in the academies of Lemberg and Cracow. r i be relatively large proportion 
of non-German academies (18 out of 23) shows how uniform is the effort to provide 
adequate educational training for each of the great linguistic divisions of the 
people. 

Professorial Appointment in Vienna. — Dr. Eugen Oberhummer, professor 
in the University of Munich, has been appointed to the chair of historical geography 
in the University of Vieuna, vacant by the death of Prof. Tomaschek. Dr. 
Oberhummer was born in Munich in 1859, and has made journeyB in the Nearer 
East, publishing an important memoir on Cyprus. He is regarded as a special 
authority on the geography of anoient Greece, and has recently interested himself 
in the history of cartography, especially of the Alps. 
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Emigration from Southern Italy. — A recent official report draws atten- 
tion to the extraordinary depopulation now going on in the province of Basilicata. 
With a population of about half a million persons, most of whom are engaged in 
agriculture of a most primitive kind, it covers an area of about 3000 square miles. 
It is ravaged by malaria, and vast districts of it have been confiscated by the state 
for non-payment of taxes. The forests have been largely destroyed, but the rivers, 
which might be utilized for irrigation, have hitherto been left untapped. It is 
stated that more than half the arable land 1 b in the hands of the state, which means 
that it has reverted to the condition of prairie. In the first three months of 1902 
no less than 22,000 emigrants left the provinces. 

The Ove£popqlption of Poland.— The population of Poland, according to 
a recent report of our Consul-General at Warsaw, iB as much as 192 to the square 
mile — a density not only greater than that of any other province of the Buseian 
empire, but even more than that of the neighbouring Prussian provinces and of 
France. The holdings of the peasants are so small that it is almost impossible for 
them to make a living by agriculture. While in the United Kingdom 17 per 
cent of the population look for a living in the fields, in Germany 40 per cent., and 
in France 47, 66 per cent, are tillers of the soil in Poland, and the wage average is 
only 9d. per diem. High rents prevent peasant ownership, and of the total rural 
population of 9,000,000 there are 850,000 malos of the peasant population who 
have no land at all, and some 660,000 more whose land will not keep them. The 
production of corn is continually becoming less and less sufficient for the support 
of the population, and extensive emigration accordingly takes place. 

ASIA. 

Lake Baikal . — The exploration of Lake Baikal by M. F. K. Drizhenko was 
commenced in 1896, and a note on the first year's preliminary investigation was 
published in the Journal , vol. xi. p. 144. Since then M. Drizhenko has visited 
the lake every year with a party of assistants, and has made detailed surveys of 
the shores, determined several positions astronomically, and executed triangulation 
and plane-table surveys, besides magnetic and temperature observations. The 
longitude of Listvenicbnoye was ascertained to be 2' 17"*4 oast of Irkutsk, with a 
probable error of ±0" *04, and nine points in all were determined by astronomical 
observation. In examining the southern shore east of Utulik, a submarine ridge 
over 6 miles long at a depth of 8 fathoms was discovered, where fishing-boats can 
anohor and set their nets. The Maloye More, between Olkhon and the western 
shore, is 46 miles long by 9 broad, and is an excellent refuge for boats during 
storms, and the Olkhon gate is easily navigable. To the north of the Maloye More 
the western shore offers few facilities for anchorage, the water being deep and the 
bays exposed. On the eastern shore the bottom slopes more gradually, and there 
are several good harbours. Among these are the Davsha and Bosnovka bays, and 
the Chivirku gulf with a depth of 300 fathoms at the mouth, gradually shallowing 
to 10 feet and less at the upper end. The last has several bays inaooessible to 
steamers owing to shallows at the entrances, but the Bezimannaya is convenient 
and sheltered. The Barguzin bay is shallow, and the water is rough when the 
wind is south-west. Further Bouth to the Bezimannaya bay, the coast is dangerous. 
This bay Js sheltered, and has good anchoring-ground, whereas the Gorachinskaya 
is exposed, and anchors drsg there. Boats put in beoause of the proximity of 
the mineral spiings in the Turka valley. Several parts of the coast had not been 
thoroughly examined at the end of 1901, to whioh period M. Drizhenko’s report in 
the Izvestiya , No. 2, 1902, extends. The soundings in the middle and southern 
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pans of the lake were incomplete, and the survey of the delta of the Selenga, etc . 
An examination of the Upper Angara valley is also desirable, with a view to the 
construction of a road to the Vitim. At present goods for the Vitim goldfields 
are conveyed from the railway at Tuiret to Zhigalovo (265 miles), and thence at 
high water in the spring and autumn 700 miles down the Lena and 200 miles up 
the Vitim to Bodaibo, whereas by Lake Baikal the distances would be 330 miles 
on the lake, 150 miles on the upper Angara to the mouth of the river Ohuro, and 
thence by land 130 miles to Bodaibo, or a total distance of not much more than 
600 miles. Not only would the distance be shorter, but the traffic would be 
independent of the level of the rivers, the time of transit shorter, and the cost 
half or a third what it now is. The following publications are to be issued : a 
general map of the lake on the scale of 12 miles to an inch ; maps of the northern, 
middle, and southern sections on the scale of 2 miles to an inch, of whioh the first 
two are already issued ; an atlas of sections on the scale of about 2 miles to 3 
inches, showing the coastal strip with anchorages, etc.; and a sailing directory. 
Several lighthouses have been erected. 

AFRICA. 

Jebel Garra and the Kurkur Oasis. — From the Survey Department of the 
Public Works Ministry of Egypt tbero has been issued (Cairo, 1902) a pamphlet 
on the results, topographical and geological, of a reoent survey of this little-known 
district in the neighbourhood of Assuan. The Nile is here flanked by the dreary 
Band-covered plains of the Nubian sandstone, undulating and very gently rising 
from the river-level. Journeying across these plains, in a direction west by south 
of AsBuan, Dr. John Ball, who headed the reconnaissance and has written the 
pamphlet, reached cretaceous rocks and the typical low, flat-topped hills of the 
cretaceous region, after a journey of some 20 miles, lie had previously used points 
of tho triangulation in the survey of the First Cataract, from which Jebel Garra 
was visible, to locate the position of that hill, and he furnishes ,the results of Mb 
observations hero, and of those on which they were grounded. Jebel Garra is 
Bituated about halfway between Assuan and Kurkur oasis, and Dr. Ball's route- 
survey was made with the plane-table and measuring-wheel, checked by bis 
triangulation points. WhereaB in moBt previous desert explorations the Egyptian 
Geological Survey has had to rely on the barometer for the determination of levels, 
in this case Dr. Ball was able to fix the levels of main points trigonometrically. The 
height of the highest point of Jebel Garra and of the azimuth station on a hill near 
Kurkur were also trigonometrically determined. After a short general description 
of the topography of the Assuan region, the author passes to a more detailed 
description of the route. The scenery at and about Jebel Garra is striking in the 
extreme. The limestone is faced and split in every direction; the path of the 
ascent follows fissures of great depth, but only a few yards wide, and the whole 
mass is described as apparently “ tumbling to pieces," while the effects of the 
erosion of wind-borne sand afford a wonderful illustration of this destructive foroe. 
The wide view from the summit over the Libyan desert is also notable. The route 
as it approaches the oasis U less well marked than it has been previously over the 
plain. The first view of the oasis is described as most pleasing after the tedium of 
the desert track, a statement borne out by some admirable photographic repro- 
ductions, the views contrasting very strikingly with the hard bareness of Jebel 
Garra, detailed plates of which are also given. There are two shallow pools or 
“ wells ” in the oasis, upon which a number of desert tracks oon verge ; the water- 
supply appears to be constant, as the demands of Dr. Ball’s party were imme- 
diately replaced. The oasis, however, is not inhabited, nor is it of sufficient extent 
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to maintain any permanent settlement. The observations of Dr. Ball’s recoo- 
naiasanoe, while mainly geological, include very full data in other departments ; 
indeed, it is remarkable how much was achieved in a bare week’s work. Thus the 
temperature of the water at the oasis is given as 15° C. (59° F.) when the air was 
1G|° C. (61*7° F.). A few meteorological obsenations are given, and Dr. Ball 
was favoured with a very heavy thunderstorm accompanied by striking phenomena, 
and has also Temarks to offer on the mirage. The geology, both of the region 
generally and of the route traversed, is discussed at length, as also the origin of the 
water-supply of the oasis, which the author leaves an open question, inclining to 
the view that it is derived Bolely from rain-water. Besides the beautiful repro- 
duction of photographs, the pamphlet is illustrated by large maps of the route 
and the region concerned, and of Kurkur itself, the reproduction of which is an 
admirable illustration of the efficiency of the Egyptian Survey Department. 

The Bndan-Abyssinian Frontier. — The opposite sketch-map shows 
the line taken by this frontier, as delined by the agreement of May 15, 1902, the 
text of which was not made public till December last. It will be Been that the 
boundary thus fixed is the western frontier of Abyssinia only, that on the south 
being still undetermined. By this agreement Abyssinia obtains access to the 
Pibor-Sobat, from the mouth of the Akobo to that of the Baro, although the 
extreme claimB made by Menelik in thiB direction have not been conceded. 
Further north, between the Baro and Blue Nile, the new frontier runs for the most 
part well to the west of the 35th meridian, taken as the dividing line between the 
British and Italian spheres In the agreement of 1891, though the Blue Nile itself 
is struck close to that meridian, some 15 miles above Fort Famaka in the Fazokli 
district. North of the Blue Nile the line does not diverge very materially from 
the old frontier of the Egyptian Sudan as shown on most maps previous to the 
Mabdist revolt, though this was never laid down with any precision. But here 
too, in places, the alteration is to the benefit of Abyssinia. In the south the 
frontier is formed by the course of the Akobo as far as Melile on that river, and 
thence runs in a straight line to the intersection of <;° N. with 35° E. Among the 
other provisions of the treaty, the Emperor Menelik engages not to construct, or 
allow to be constructed, any work across the Blue Nile, Lake Tsana, or the Sobat, 
which would arreBt the flow of their waters into the Nile, except in agreement with 
His Britannic MajeBty’B Government and the Government of the Sudan ; to lease 
to those governments, &b a commercial station, a block of territory near Itang, on 
the Baro, having a river frontage of not more than 2000 metres, and an area not 
exceeding 400 hectares ; and to allow the construction, through Abyssinian ter- 
ritory, of a railway to connect the Sudan with Uganda. For a better understand- 
ing of the nature of the country through which the new frontier runs, we may refer 
to the papers and mapB by Majors Austin and Gwynn in the Journal for May 
and December, 1901, and June, 1902. An annex to the treaty also defines the 
mutual frontiers, north and east of Ehor urn Hagar on the Setit, of the Sudan and 
Eritrea on the one hand, and Eritrea and Abyssinia on tbe other, the result being 
Bomewhat to modify previous arrangements. Thus the wedge of territory, 
running south-west to the Atbars, whioh was assigned to Eritrea by tbe pre- 
liminary settlement of April, 1901, is now cut off, while, on the other hand, 
Eritrea gains somewhat at the expense of Abyssinia between Ehor um Hagar and 
the Mareb. These frontiers are not shown on tbe official map on which our sketch 
is based. 

Hydrography of the Bahr-el-Ghazal Region. —An instructive Bketch of 
the hydrographical system of tbe Bahr-el-Ghazal and its affluents has been given 
in tbe Annates de firoyraphie (vol. xi. t 1902, pp. (115-308, and reprint) by Lieut. 
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A. H. Dye, one of the members of the Marchand Expedition! whose astronomical 
determinations of positions daring that expedition have already been referred to in 
the Journal (vol. xix. p. 505). The broad features of the system have, of oourse, 
been long known, but the bewildering character of the swamps which ocoupy its 
lower portion has made it particularly difficult to lay down the courses of the 
streams, and it was only the nocessity for a thorough survey for their navigation 
by the steam-launch Faidherbe that led to the more thorough elucidation of the 
system, at the cost of infinite labour, by the Marchand Mission. After describing 
the ferruginous laterite plateau which occupies the whole southern part of the Bahr- 
el-Ghazal province as well as adjoining parts on the Congo basin, Lieut. Dye 
sketches the transition from this region, in which the streams flow in steep-sided 
valleys, to the sea of swamps which lies along the ninth parallel. It is in about 
7° 20' N. that the first change ooours, the river-banks opening out and leaving 
between them an alluvial flood-plain, grassy and intersected by swampB, through 
which the river winds in a tortuous oourse, much choked by sandbanks. At the 
height of the rains this is entirely flooded. Still lower the rocky valley-sideB 
entirely disappear, and the clayey banks sink below the mean water-level, the 
rivers becoming more and more narrow, and diminishing in depth until they are 
finally lost, eaoh in its own belt of Bwamp, which forms a sea of grasB, um suf 9 and 
papyrus. The course of the Swe, the largest tributary of the Bahr-el-Ghazal, 
through the western extremity of these swamps was laid down with much exact- 
ness, but in the case of other streams, the Bahr-el-Homr, Bahr-el-Arab, Tonj, and 
Bohl, Lieut. Dye is able only to indioate the general lie of the swamps which 
mask their lower course. The Bahr-el-Ghazal itself, from Meshra-er-Bek down- 
wards, was carefully surveyed, and m*ny> indications^ware found of the changes 
which have taken place since the days of its eirlyjexplorers, though M. Dye con- 
siders the sketch given by Lejean in 1862 as wonderfully correct in its general 
outlines. He divides the drainage channel (for such, rather than a true river, is 
the oharaoter of the lUhr-el-Ghaz il) into throe sections, each with its particular 
characteristics, flowing respectively north, north-east, and east. The first is at 
times of a great width, as at the expansion known as Lake Ambaja, or Ambatch 
lake (wrongly Arabady on some English maps). There is much floating vegeta- 
tion, and the channels frequently change with the winds. The depth is nowhere 
greater than lfl feet in this section, which is characterized as the region of lakes, 
lagoons, and reed-beds. In the second section, characterized by the growth of 
papyrus, the channel becomes much narrower, and reaches depths of 20 feet and 
more, though the figures given by the former Itravellers seem somewhat ex- 
aggerated. The width becomes greater again in the last section, the banks of 
which are, as a rule, marked by anthills covered with ^brush wood. Schweinfurth 
was mistaken in saying that the current of the Bihr-el-Ghazal is imperceptible, 
for, except in expansions and side branches,! some movement can always be traced, 
and in the narrowest section it reaches a speed of 1 J miles an hour. A remarkable 
characteristic of the region is the small variation of water-level between the 
seasons, owing to the impounding of the water in the marshes. The maximum 
flood-level occurs on the lUhr-el-Ghazil in November and December, or two 
months later than on the Swe, and various facts are quoted showing the slight 
effect which a rise on the upper courses of the streams has on the water-level of the 
swamp region. 

Reorganization of Frenoh West Africa.— A change in the organization 
of French WeBt Africa has once more been brought about by the decree of 
October X last. With a view to the consolidation of the territories under the 
supreme jurisdiction of a single functionary, the office of governor-general has been 
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separated from that of governor of the Senegal colony, this, like the other Colonies 
of Frenoh Guinea, the Ivory Coast and Dahome, being now placed under a lieut.- 
governor, so that the governor-general cm now devote his whole attention to the 
furtherance of the wider interests of the territories. At the same time, his head- 
quarters are removed from Saint Louis to Dakar, to still further emphasize his 
independence of the purely local affairs. Another important change has been 
introduced into the territorial subdivision of French West Africa, the districts on 
the upper Senegal and Niger which were detached from the French Sudan by the 
decree of October, 1899, being once more united with the “ military territories " of 
the middle Niger and southern Sahara into an administrative entity to be called 
the “ Territories of Senegambia and the Niger. 1 ' These territories will in future 
be administered by special functionaries, under the supervision of the governor- 
general. 


AMERICA. 

Mr. Hanbnry's Expedition in Northern Canada.- We referred, in the 
Journal for December last (p. 055) to Air. David Hanbury’s latest expedition to 
the arctic regions of Canada, giving some account of hiB preparations during the 
winter spent on the coast of Hudson bay for his advance to the north during the 
early part of 1902. Mr. llanbury has since returned from a successful journey, 
during which he carried out the main items of the programme ho bad sketched 
beforehand. A portion of his route was across entirely unexplored country, but, as 
Mr. Hanbury remarks in a note describing his journey, there are so few marked 
geographical features in the barren North Land of Canada that his map will merely 
show a dotted lino following up a small river across lakeB and over the divide, and 
then descending a similar river to the Arctic ocean. From Te-be-elik lake the 
route, which was surveyed by sextant and prismatic compass, led across to near 
Felly lake on Back’s river and thence to the Arctic coast a little to the east of 
Ogden bay. Following this coast westwards, Mr. Hanbury found that the previous 
survey had been very correct. In traversing Kent peninsula he found that this 
was almost an island, being nearly cut off by a long inlet from Warrender bay, 
which had not been seen by the surveyors of Melville sound, as the entrance is 
very narrow. A freBh-water lake 3 miles long almost completes the waterway. 
Ascending the Coppermiue about 80 miles, the party struck west across the divide 
separating that river from Great Bear lake. Failure of food-Bupplies made it 
necessary to hurry, and, the route being also not easy, an accurate Burvey was here 
impossible. There is one portage of 8 miles, and many shorter ones. The Dismal 
lakes of some maps are really only one piece of water, the whole length of which 
Mr. Hanbury traveled. Besides the route-sui vey, he took constant observations 
for latitude, and brought home entomological, botanioal, and geologioal collections, 
which will be worked up by specialists. 

The Leeward Islands.— The census for the Leeward islands was taken 
throughout the colony on March 31, 1901, and is now given in the reoent Colonial 
Office report. The total population was 127,134, and was distributed as follows : 
Antigua, including Barbuda and Redonda, 34,971; St. Kitts-Nevis, with Anguilla, 
46,44C ; Dominica, 28,894; Montserrat, 12,215; and the Virgin islands, 4908. 
The only islands in which a decrease of population occurs are Antigua, St. Kitts, 
and Nevis, all of whioh have sugar as their main export. These hod their popu- 
lation reduced by 1941, 1094, and 313 respectively; but as the other islands 
increased, there was a net decrease of only 289 in the total population during 
the last decade. The large excess of females over males (13,733) may be taken 
as an indication of the emigration of men who have left the islands in search of 
No. II. — February, 1903.] o 
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employment elsewhere. The meteorological records show that the last year’s 
rainfall was unusually heavy. Thus in Antigua the total average fall was 57*6 
inches, which exceeded the mean of the laBt twenty years by 11*5 inches. In 
St. Kitts it was 61*1 as against 38 inches during the previous year, and on 
November 2 and 3 as much as 22 inches fell in the two days on some of the 
mountain estates. In Dominica the mean rainfall was 65*71 at the United States 
station. On the Middleham estate, however, 239*5 inches fell, and at several 
other stations falls of over 100 inches were recorded. 

Abnormal Weather Conditions in Curaqoa. — Judging from the recently 
published report of the British consul at Curaqoa, the island seems to have ex- 
perienced considerable variation from the normal meteorological conditions during 
1901. Though in the region of steady and constant easterly Trades, the winds 
blew often and for long periods from unusual quarters. While neither the mean 
atmospheric pressure (29*81 inches) nor the mean temperature of the air 
(81*1° Fahr.) varied materially from the average, the rainB wore very unusually 
protracted during the latter half of the year, exceeding all previous records. The 
total rainfall for the year was 25*13 inches againRt an average of about 16 inches, 
and in consequence the island showed an unusual verdure, and was provided with 
abundant fruits and vegetables throughout what iB ordinarily the dry season. 
Thunderstorms were of frequent occurrence, numbering thirty-four, or nearly six 
times as many as those of the two preceding years combined. The variable winds 
alluded to prevailed from August to December, and wore in every case accompanied 
by close and sultry weather. The coldest month was January, with an average of 
78*6° Fahr., and the varment September, with 83 o, 0. 

POLAR REGIONS. 

Baron Toll's Expedition.— NewB of this expedition received in Europe 
during last autumn is recorded in Nob. 10 and 11 of I J etermanns Mitteihinytn for 
last year. During tho spring of 1902 the leader had left the ship with the 
astronomer Seeberg, in order to make his way to the little-known Bennett Land, 
the zoologist. Birula having already tot out for New Siberia island. The Zarya 
sailed on July 1, but, owing to unfavourable ice-conditions, was unable to reach 
either of these islands, so that the explorers could not be brought off before the 
winter Bet in. Tho Zarya took up winter quarters at the mouth of the Lena, and 
it was proposed to despatch a Bled go expedition for tho rescue of Baron Toll and 
his associates during January. There seems no special oause for anxioty on 
their behalf, as Baron Toll had, before setting out, had in view the possibility that 
he might be forced to winter on Bennett Land. 

Captain Warneck in the Arctic Ocean. — In a pamphlet published by order 
of the Russian Admiralty, Captain Warneck gives an account of the voyage of the 
Pakhtuaof in 1901. The sea was crossed two or three timeB between Novaya 
Zemlya and the mainland. On July 25, after a delay of a day or two owing to the 
ice, the western mouth of the Matoohkin Shar was reached, and on August 20 the 
channel was found to be unusually free of ice. The Shar is 220 miles long by 2 to 
8 miles broad, and winds among cliffs sometimes rising precipitously to 5000 feet, 
while behind rise summits of undetermined height, and glaciero descend to the 
water. On the Kara coast the water was open and ioe had not been seen, according 
to information received by Captain Warneck, since the beginning of May. Tbe 
vessel was therefore able to proceed northwards to the Medvezhi (Bear) gulf, in 
74° 8' N. lat., which is 120 miles long. It was entered in 1897 by Mr. II. J. 
Pearson in tbe yacht Laura (see Colonel Feilden’s paper in vol. xi. \\ 863), and had 
been recently visited by tbe artist Borisof and bis asbhtant, T. E. Timofeyef, who 
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named the glacier at its bead the Witte glacier. The Witte ends in a huge wall 
more than 3 miles broad and rising 57 feet above the water, and not far from it a 
depth of 30 fathoms was sounded, bo that the thickness of the ice at the extremity 
is about 273 feet. Bergs were calved with great frequency, and one of them, 
aground in 510 feet of water, rose 39 feet above the surface. On August 9 the 
Pahlitmof was stopped by ice as it was steaming eastward along the Russian ooast 
at a distance of 60 miles from Medinski point. Tils experience is imptttant 
relatively to the project that has been put forth for a port on the Khaipudirska 
bay, and a railway thence to the Ob. Tn another pamphlet, reprinted from the 
Jzvcatiya, vol. xxxviii. No. 3, Captain Warneck deals with the distribution of ice 
in these seas with especial reference to navigation. The sea is open earlier to 
the north than the south of Kolguyef island. The Kara strait was open on 
August 2, and on August 27 the Matochkin Shar was clear throughout its whole 
length ; while the Yugor strait was closed till September 2 , and its navigability 
is very dependent on meteorological conditions. In view of the difficulties often 
encountered in the straits, Captain Warneck considers that the route round the 
north of Novaya Zemlya is worth a trial. At the end of August, the pack-ice 
recedes from the north coast of Novaya Zemlya, leaving the sea open up to 
lat. about 80°. To ascertain the conditions in the Kara sea, a vessel of the ice- 
breaker type should round the north of Novaya Zemlya, cross to Cape Mate-Sale, 
return by the Matochkin Shar to the Arctic, re-enter the Kara sea by the Kara 
strait, and, having attained the coast of Yalmal near the Sharanof islets, cross once 
more to the Yugor strait. 

The Spitsbergen Degree Measurement.— The Swedish Expedition which 
went last summer to Spitsbergen to complete the operations for the measurement of 
an arc of the meridian, left unfinished the preceding year owing to unfavourable 
weather conditions, returned during the autumn after successfully accomplishing 
its task, a junction being effected with the Russian not of triangles in the more 
southern parts of the group. The operations were begun in 1898, and had, there- 
fore, occupied in all no less than five summers. 

MATHEMATICAL AND PHYSICAL GEOGRAPHY. 

The Figaro of the Earth.— A mathematical paper, of first importance to 
geodesistB, on 11 The Vibrations and Stability of a Gravitating Planet,” by Mr. 
J. H. Jeans, Fellow of Trinity College, Cambridge, was communicated to the 
meeting of the Royal Society on December 4, by Prof. G. H. Darwin. An 
abstract appears in the new number of the Proceedings . It is pointed out that 
“ in the classical investigation of the displacements produced in a gravitating 
sphere by given surface forces, the most important of the gravitational terms is 
omitted. The effeot of thiB omission iB to necessitate a correction, and this may 
entirely invalidate the solution when we are dealing with spheres the size or the 
Earth or other planets. In fact, it appears that for a gravitating solid of the kind 
we are discussing, the spherical configuration may be one of unstable equilibrium." 
Applying the conclusions arrived at to questions connected with the figure of the 
Earth, Mr. Jean says, “It seems to be almost certain that the present elastic 
constants of the Earth are such that a state of spherioal symmetry would be one of 
stable equilibrium. On the other hand, if we look backwards through the history 
of our planet, we probably come to a time when the rigidity was so small that the 
stable configuration of equilibrium would be unsymmetrioal. At this time the 
Earth would be pear-Bhaped, and the transition to the present spherioal form would 
take place through a series of ruptures. It is suggested that the Earth, in spite of 
this series of ruptureB, still retains traces of a pear-shaped configuration. Such a 
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configuration would possess a single axis of symmetry, and this, it is suggested, is 
an axis which meets the Earth's surface somewhere in the neighbourhood of Eng- 
land (or possibly some hundreds of miles to the south-west of England). Starting 
from England, we find that England is at the centre of a hemisphere which is 
practically all land; this would be the blunt end of our pear. Bounding the 
hemisphere we have a great circle, of which England is the pole, and it is over this 
oirole that earthquakes and voloanoes are of most frequent occurrence. Now, if we 
suppose our pear contracting to a spherical shape, we notice that it would probably 
be in the neighbourhood of its equator that the changes in curvature and the 
lelative displacements would be greatest, and hence we should expeot to find 
earthquakes and volcanoes in greatest numbers near to this circle. Passing still 
further from England, we come to a great region of deep seas — the Pacific, South 
Atlantic, and Indian oceans ; these may mark the place where the * waist ’ of the 
pear occurred. Lastly, we come, almost at the antipodes of England, to the 
Australian continent ; this may mark the remains of the stalk end of the pear." 
Although Mr. Jean’s description of the distribution of land and Bea, and of region? 
of seismic and volcanic disturbance, may be open to some criticism by geographers 
and geologists, it need not seriously affect his general results, which throw a new 
light on an extremely obscure problem. 

Bate Of Torrential Erosion.— Prof. Chaix, of Geneva, suggests that the 
well-marked and different characteristics of torrential and glacial erosion may be 
traced in many Alpine valleys, and the limit between them determined. He has 
examined the valley of the Drance de Bagnes, which flows into the Rhfme at 
Martigny, from this point of view, and finds that torrential erosion accounts for 
only some 6 to 22 metres of excavation since glacial aotivity ceased. He concludes 
that we overestimate the rate of torrential erosion, and that the immense volume 
of matter worn away in pre-glacial valleys must have taken much longer than is 
generally supposed. This is an important argument in favour of the glaoial theory 
of hanging valleys of Penck and others. May not the facts be also interpreted ns 
an indication of the shortness of the period of post-glacial erosion ? 

The Atlantis Problem.— Dr. Scharff read a paper at the Zoological Section 
of the British Association at Belfast, in which he stated the results of his studies 
of the fauna of the eastern Atlantic islands. He considers that Madeira and the 
Azores are the remains of an ancient Tertiary land, attached to Europe, and 
probably severed from it in Miocene times, again united, and not finally discon- 
nected until the Pleistocene period. Any land bridge across the Atlantic must 
have been farther south, uniting North Africa with Brazil and Guiana in early 
Tertiary times, and probably disappearing beneath the waves, except for a few 
peaks, in the Miocene period. 

Limiting Width of Meandor Bolts. — prof. Mark Jeffersou has been in- 
vestigating the width of the belt containing meanders of a river, aud finds it bears a 
fairly constant ratio to the width of the stream itself. To measure the width of 
the meander belt, the maximum distance between lines tangential to the outer 
swings of the river is determined. It is found that streams rarely attain their 
maximum meandera until the belt is two or three times as wide ae the successive 
loops are distant along the general course of the river ; and, further, that the 
meander belt is about eighteen times the width of the stream itself, as long aB it 
flows across a flood-plain, but that the ratio increases greatly (to over thiity in the 
cases examined by Prof. Jefferson) where the meanders are incised. On the 
Dniester the ratios of 14*3 and 16*4 were obtained where it flowed over a flood- 
plain, but they rose to 34 and 86 where the meanders were incised in higher 
ground. The average diflerence of the flood-plain ratios is only 3*3 from the meftn, 



THE MONTHLY RECORD. 


193 


whereas in the case of incised meanders it is 12*3. The cut-offs which regulate 
the width on the plain cannot readily ocour where the stream-bed is cut in the 
rocks (National Geographic Magazine, October, 1902). 

A Cause of Biver-ouryei. — Dr. Callaway points out, in the Geological 
Magazine for Ootober, 1902, that most tributaries enter meandering rivers on the 
convex Bide of their curves. This he explains as due to the component movement 
of the united waters of main stream and tributary being directed towards the bank 
opposite the mouth of the tributary, but a little lower down, and there u the 
lateral force will be balanced by the resistance of the bank, and the carrying power 
of the current will be reduced. . . . The growth of this new land will cause a 
deflection of the current, which will impinge upon the opposite bank lowpr down, 
and will begin to excavate. 11 Above the new land the main stream will be barred, 
and in the slock water sediment will be thrown down. The problem is one of 
the many related to the morphology of riverine forms whioh demand immediate 
investigation, and might most profitably be studied in the field during our 
vacations. 

Soundings in the Atlantic. — The November number of the Annalen der 
llydrograjthic oon tains two valuablo papers on new soundings in the Atlantic 
ocean. Captain A. Simonson, of the Hamburg and South American Co.'s ss. 
Tijuca, reports on soundings off the east coast of South America, Borne of which 
show considerablo differences from those given on the charts. The charts give in 
most cases depths not exceeding 50 fathoms, while n number of Captain Simon- 
sen*s soundings in the same area did not touch bottom at over 100 fathoms. 
Most of the discrepancies occur between 20° 50' and 21° 30' S. lat., and 40° to 
40° 20' W. long. The other and longer list reports on the sounding expedition of 
the cable ship von Podbiehki in the summer of 1902. Three hundred and eighteen 
new soundings are given, along three lines : (1) mouth of the English channel to 
the Azores ; (2) Azores to New York ; (3) New York to Azores. Special care was 
taken, by the use of Rendle’s sounding-tube and the Lucas lt snapper,” to obtain 
good samples of the bottom, and observations of surface and bottom temperature 
were made, the latter with a “ Reynolds ” deep-sea thermometer, concerning the 
construction of which the Deutsche Seewarte asks for information. 

List of Soundings. — We have received the Admiralty list of soundings and 
temperature observations received from H.M. surveying ships, Indian Marine 
Survey, and British Submarine Telegraph Companies during 1901. The list 
includes eleven series, two in the South Indian ocean, one in the North Indian 
ocean, one in the Red sea, one in the North Atlantic, three in the South Atlantic, 
one in the North Pacific, and two in the South Pacific. 

Natural History Collooting* — We draw the attention of intending travellers 
to the oxoellent little handbook of instructions for collectors lately issued by the 
Natural History Museum at South Kensington. It gives in a clear and conoise 
form hints on the collection and preservation of specimens, both of the various 
subdivisions of the animal kingdom, and of plants, fossils, and minerals. Each 
section (which may also bo had separately) has been prepared by a member of the 
staff of the Natural History Museum, which, it is hoped, may in course of time 
benefit in one way or another by the collections of those who use it. While 
intended primarily for the use of voluntary collectors, it is equally suitable for use 
by more professional naturalists. While most of the sections have been specially 
written for the purpose, Mr. G. Murray reprints, with few additions, the directions 
for collecting and preserving plants drawn up by Robert Brown, considering that 
any fresh directions “ could only fail to equal these in conciseness and luoidity. 

It may be observed, however, that some of the directions do not tally with those of 
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other guides, and show that doctors may disagree on these as on other subjects. 
Thus, the tin collecting-boxes, pressing-boards, and straps, which are so Btrongly 
condemned in the instructions issued by the authorities of the Calcutta Herbarium, 
all find a place in the recommendations with regard to outfit. The different 
conditions in tropical and temperate regions no doubt account for the discrepancy. 
As a whole, the instructions are a decided advance on any yet issued, and their 
comprehensiveness is shown by the fact that, as regards the animal kingdom, they 
deal with every grade of life from tigers to mosquitos. 


OBITUARY. 


Sir Arthur Hodgson. 

We regret to announce the death of Sir Arthur Hodgson, k.o.m.g., a Fellow of 
the Society of old standing, and an ex-member of tho Council. Sir Arthur waB 
the son of the Rev. Edward Hodgson. He was born in 1818, and was educated at 
Eton and Corpus Christi College, Cambridge. After serving as a midshipman in 
the navy for three years, ho determined, at tho age of twenty-two, to try his for- 
tune in tho oolonies, and settled down at Darling Downs, in the Moreton Bay 
settlement, which then formed part of New South Wales. Hero he speedily be- 
came one of the leading colonists. lie was made a member of the Legislative 
Assembly of the colony, and played an active part in public affairs. In 1856 ho 
was appointed general superintendent of the Australian Agricultural Company. 
Three years later the settlement was separated from New South WaleB, and the 
colony of Queensland came into existence. Mr. Hodgson was quite out of 
sympathy with the movements which were so rapidly changing the old order of 
things in Australia, and had strenuously opposed the separation. But once the 
change had been effected, he threw himself vigorously into the public life of the 
new colony. For some years he represented Warrego in tho Legislative Assembly. 
In 1862 he acted as commissioner for Queensland at the great International Exhi- 
bition in London, and in 1867 filled the same post at the Paris Exhibition. A 
year later he became Secretary of Public WorkB for the colony, while the year after 
that Baw him Colonial Secretary. Five years later he came homo and settled down 
at Clopton House, Stratford-on-Avon. He devoted much time and attention to 
the affairs of that ancient borough and of the county of Warwick, both of which 
he served in many distinguished capacities. lie still retained, however, his 
interest in the affairs of Queensland. In 1874, the year of his return, ho repre- 
sented the colony at the Vienna Exhibition. When, four years later, he oooupied 
a similar position at the PariB Exhibition, occasion was taken to confer upon him 
the Companionship of the Order of St. Michael and St. Georgo. Hie promotion to 
be a Knight Commander followed in 1886, when he was a Royal Commissioner for 
the Colonial and Indian Exhibition, and general secretary for the reception com- 
mittee. Sir Arthur Hodgson became a Fellow of the Society in 1856, and served 
on the Council in 1892-93. His death, at the advanced ago of eighty-four years, 
occurred on Christmas Eve. 


James Cornwell, PLD. 

By the death of Dr. Cornwell, which took place on December 12, the Society 
loses a Fellow who in his day did much to improve geographical education in the 
primary and secondary schools in this oountry. Dr, Cornwell had reached the 
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advanced age of ninety years, and bis name is not now so familiar in the educational 
world as it was about the middle of last century. With the multiplication of 
modern text-books, his manual?, which embraced a variety of school subjects, have 
loBt much of their popularity; but they may juBtly be said to have served a useful 
purpose, at a time when the methods of teaching in vogue in public schools 
admitted of still greater reform than at the present day, and that they were appre- 
ciated by those for whom they were intended is testified by the extraordinary 
success they enjoyed. ])r. Cornwell was himself a teacher, and possessed great 
natural qualifications for his calling. Ho had the bom teacher’s happy knack of 
imparting his knowledge to othe/s, his views on education were broad, and he has 
just claim to be regarded as one of those who heralded in the age of Diodein 
reform in this department of national life. In 1846 hia abilities were recognized 
by his being appointed the first principal of the reconstituted Borough Road 
Training College, Isle worth, then newly placed under Government control, and 
now the leading training college for primary teachers in this country. Here he 
rendered valuable service to the cause of elementary education for ten years, at the 
end of which period he retired, and devoted himself entirely to tho writing and 
constant roviBion of educational text-books. In tho geographical field his labours 
resulted in the production of a ‘ School Geography/ a ‘ Geography for Beginners/ 
and a * School Atlas.' Of these the first is the best known ; it was very popular 
in secondary schools, and ran into ninety editions. Dr. Cornwell became a Fellow 
of the Society in I860. 


Julien Adrien Hilaire Louis. 

We regret to announce the sudden death, on December 15, of Mr. Julien 
Adrien Hilaire Louis, a Fellow of this Society and a barrister of the Middle 
Temple. Mr. Louis, who was in his sixty-fourth year, was born in Lyons on 
March 6, 1839. He was, notwithstanding the French name, the son of a Polish 
oflicer of the period of the “ Emigration.” The greater part of his life was spent 
in India, where he resided almost continuously from 1856 to 1895. He served as 
a volunteer during the M utiny in 1857. Later, in 1865, he received the formal 
thanks of the Government of Bengal for the measures he adopted for the relief of 
a local famine — measures which resulted iu the saving of many lives. A pamphlet 
which he wrote upon the condition and prospects of Serici culture in Bengal sug- 
gested the steps whioh were afterwards taken by the Government for the revival 
of tho Bilk industry in India. His interest in the ancient literature of the country 
waB evidenced in his membership of the Buddhist Text Society of India. He was 
also the author of a work entitled * The GateB of Thibet/ which was the fruit of 
travel in Independent Sikkbim, British Bhootan, and the Dooars. 


CORRESPONDENCE. 

Captain Diokson’s Map of the Kenya and Kitui Districts. 

The age of geographical pioneering being almost past, has not the time come for a 
more critical use of hill-shading, especially in original maps issued by geographical 
societies? The question is suggested by the map of part of the Kenya and Kitui 
districts from a plane-table sketch by Captain B. Dickson, which was published 
in the January number of the Geographical Journal . 
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On my journey to Mount Kenya, in 1899, 1 traversed all the wostern portion 
of the region depicted, and can therefore speak with regard to it from personal 
knowledge. I should have been quite prepared to find that my observations for 
distance and direction needed some amendment when compared with a district 

survey, for mine was a mere route survey, disturbed at certain points by bad 

weather and hostile natives. 1 was surprised, however, to obtain in the hill- 
shading of Captain Dickson's map only a very confused image of the Balient 

features of the district, which are, in reality, beautifully simple and markedly 

contrasted. 

To commence with a Btnall point in the south, I note that the Nairobi has a 
continuous valley indicated both above and below its falls. Now, I can prove by 
photographs taken by my colleague Mr. Hausberg, that immediately above the 
falls the Nairobi is practically flush with the plain, and that it tumbles over a 
precipice into the head of a gorge. Moreover, a few miles to west there is a well* 
marked escarpment facing eastward, whioh is breached by the Nairobi emerging 
from an upper gorge. None of these features, which are essential to the under- 
standing of the country, are indicated, and, on the contrary, that which does not 
exist is suggested. 

Further northward tho shading pre-supposes the existence of a high ridge, 
some 15 miles in length, to which the names of Kamahua and Boinzero are 
applied. This ridge has a great abrupt descent eastward towards the Tana, but, 
as it is shown, it should also have a very considerable and almost procipitous fall 
towards the plateau extending from it westward. In other words, it should, even 
from the west, be a feature of the landscape almost as important as Donye Sabuk. 
This is very far from being the case. Whether seen from the plains west of 
Donye Sibuk, or down the valleys which come from Meruka (Muluka), or from 
the hill of Kandundu in the north, whose position is indicated by the figures 
*‘4000” to the right of the word “ Mbirri,* 1 ii has the appearance of a mere rise 
on the edge of the tableland. 1 notice that in Captain Dickson's mup it is maiked 
with the height of 5160 feet. The plateau to west of it cannot be many hundred 
feet lowei. 1 base this statement on a line of rough observations which 1 took on 
the spot. The elevation of the gap between the mountains Kanjuyu and Kanbicbo 
is given by Captain Dickson at 3800 feet, and was estimated by me at 31)00, and 
1 have, therefore, confidence in the general truth of my measurements. 

But the shading becomes still more disappointing a little further to northward. 
The view from Kandundu in every direction except the north-west is a striking one. 
To south-west is a plateau which is low’or than the tableland between Boinzero 
and Meruka rising behind it. This lower plateau is ridged repeatedly from west 
to oast, owing to the relatively advanced denudation ot the lava-sheet. Eastward 
it ends suddenly iu an escarpment which, starting from Kandundu, runs south- 
ward and thon south-eastward iu the direction of the peaked Ithanga hills. This 
escarpment iB repeatedly breached by tho tributaries of tbe Tana emerging from 
the valleys of the plateau. There are some small foothills (quite subordinate, 
however, to the escarpment itself), and from these the plain extends eastward to 
the Tana and beyond to the horizon. The only features of the wide expanse seen 
from Kandundu eastward are some distant insular hills and the long beltB of trees 
which indicate the courses of the Tana, the Maratliwa (Matiuoya),and the Maragua. 
In the map under discussion I find no intelligible suggestion of the great contrasts 
of this landscape. 

Turning now to the noithward view from Kandundu, I again find confused 
detail whore the features are, in fact, clear and ompbatic. Kanbicbo (K&mbijo) 
and Kanjuyu (Kamuti) are two isolated gneissic hills rising from 700 to 1)00 feet 
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above the plains. Their long axes are directed in a south-easterly direction parallel 
to one another. The gap between them is cut right down to the level of the 
Meranga plain, and the Taua, already a much more important stream than is 
suggested by the map, Aowb in a shallow trench past the northern foot of both 
hills. The Marathwa flows past their southern foot at a level about 150 feet lower 
than the Meranga plain. There is a second gap to westward of Kanjuyu. So 
marked is the isolation of these two hills, Kanbicho and Kanjuyu, that the/ 
oonstitute a very striking landmark when seen from the distant shoulders of Mount 
Kenya. 

Northward of the Tana sproads „he plain of Meranga, traversed only by some 
low rises. Immediately north of Kanjuyu is shown in the map the confluence of 
the Tana and its tributary, the llagati. They meet in a hippopotamus pool, into 
which they fall over lava cliffs. Above these falls they are flowing almost flush 
with the plain, and yot ttio hill-shading suggests gorges of an importance equiva- 
lent to that of the Athi. The result is entirely to break the effect of the plain 
of Meranga. 

Finally, I observe the inscription curving round Meranga from north-west to 
north-east — “ Hills gradually rising towards Kenya." Now, Kenya lies to north- 
ward and nirth-eastward, and the ascent north- westward is to the plateau of 
Laikipiu, whose level edge is a conspicuous feature as seen from the northern foot 
of Kanbioho. The plain of Meranga ends some 7 or 8 miles north-westward of 
Kanbicho at tho foot of a definite and considerable escarpment, which curves 
northward and north-eastward from tho neighbourhood of Katuri. This escarp- 
ment is cleft at two points by the Sagana and Rag&ti, whose valleys trench the 
plateau of which tho escarpment is the edge. Some distance behind commences 
the final ascent to Laikipia. All these facts are pateut from Kanbicho. 

I do not wish in any way to blame Captain Dickson. His short article indicates 
that he has appreciated far more of the essential contrasts than are Bhown upon 
his map. It is quite likely that the chiet fault lies with the draughtsman. The 
practice of filling m tho outlines of a survey with hill-Bhading — “according to 
taste," as the cookery books say — is only too frequent. The result in tho present 
case has been to produce a map misleading for the travellei because its parts are 
disproportionate and uDgrouped, and puzzling to the teacher and scientific geo- 
grapher because its crowded details arc to a largo extent meaningless. Is it too 
much to cxpoct that geographical surveyors and mup-makers should have mastered 
at least the outlines of the science of land-forms? The artist who depicts the 
human form finds it necessary to know so much of anatomy as is needed to explain 
the contours of the body. 

H. J. Mackinder. 

[Captain Dickson’s map is the result of a piano-tablo survey ; he was not able to 
&urvey in equal detail all parts of the region covered by tho map. He submitted to 
the Society a blue-print copy of his original drawing. The map published by the 
Society is Bitnply a copy of the blue print on a smaller scale ; the drawiug was 
supervised and a proof was carefully revised by Captain Dickson, certain altera- 
tions in the course of rivers being adopted by him at tho suggestion of Mr. S. L. 
Hindi*. The intention of hill-phadiug and the necessity for discrimination in 
its use nro quite realized in the map-drawing department of the Society ; but 
in the case of Captain Dickson’s map the draughtsman was aimply a copyist. 
Of Captain Dicksou’s competency as a surveyor there can be no question, nor 
indeed of his skill as a cartographer. He served with Colonel Sir Thomas lloldich 
on the staff of the survey expedition last year in connection with the Argentine- 
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Chile Boundary Arbitration ; and he again accompanies Sir Thomas Holdich this 
year to lay down the boundary decided upon. Captain Dickson will therefore 
be unable to reply to Mr. Mackinder’s strictures for some time. — Ed. QJ*'] 


The Crozets. 

In connection with Prof, von Drygalski’s narrative of the voyage of the Gauss 
from Cape Town to Kerguelen ( Geographical Journal, ante, pp. 3l)-42), it may be of 
interest to repeat here some of the facts known concerning the flora of the Crozets , 
especially as he was under the impression that “ no human foot had ever before 
trod this solitary strand. 1 * 

Although the Challenger Expedition equally with Sir James Ross’s failed to 
effect a landing on this group, I brought together all that I could find relating to 
the vegetation in the 4 Botany of the Challenger Expedition ’ (i. part 2, pp. 207-210), 
in order to compare it with that of Prince Edward, Kerguelen, and Macdonald 
groups. Eight speoies of plants were then known to inhabit Possession island, 
six of which were collected by the officers of the United States ship Monangalirta, 
and two by Captain J. N. East, of H.M.8. Comas, who examined the CrozetB in 
1880 in order to ascertain if any shipwrecked persons were there. The eight 
plants are — Priuglea antiscorbutica (Cruciferie) ; Acmna a dscendens (Rosacea); 
Azorclla Seltiyo (Umbollifer®) ; Galium antarctiann (Uuhiaceae); Cotula plmnosa 
(Oompositao) ; ho maria alp L mi and Asplenia m obtusatnm (Pilicos) ; and Andrma 
marginala ? a mot's. Thete plants are all widely spread in the highest southern 
latitudes of phanerogamic vegetation, extending both to the South American and 
New Zealand outlying islands, or to one or the other of these regions, except 
Priuglea antiscorbutica, which has only been found in Marion, Possession, Ker- 
guelen, and H«.ard i&lauds. 

Captain EaBt reported to the secretary of the Admiralty that the “Kerguelen 
cabbage ” was abundant on Possession island, and also a plant called “ red-root,” 
on which, the pilot who had Bpent some years in the islands assured him, human 
beings could not only exist, but get fat. Specimens of the two ferns named above, 
collected by Captain East, are in the Kow Herbarium, where there are also speci- 
mens of Priuglea antiscorbutica and Azorella tielugo from Possession island. 
They were sent alive by Mr. J. M’GibboD, at that date superintendent of the 
Botanic Garden, Cape Town, who obtained them through the master of one of the 
vessels trading to the islands; but as they died on the passage to Kcw, they were 
dried and preserved. 

in addition to the eight plants enumerated above, the AmeiicanB saw 41 a small 
vino with blue flowers,” of which, however, they preserved no specimen, and 1 
cannot hazard a guess at what it might be. The sealers in this region informed 
the officers of the Challenger Exjiedition that rabbits and hogs abounded in the 
islands, but both wore unpalatable because of their food. 

W. Bottinu Ukmslky, 

Herbarium, Kew. 
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MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1902-1903. 

Fifth Ordinary Meeting, January 12, 1903. — Sir Clemkots Markham, 
k.c.b., f.r.s., President, in the Chair. 

« 

Elections: — Hon. Oliver Andrew Borthwick; J . W. Brooke, late Itli Hwsars ; 
lament Charles Chappell ; William, Edwards dray ; Aitlmr I Horns ; Captain E. 11. 
11. Murray , Indian Staff Corps; Charles Partridge, M.A. , Assistant- District Com 
niiasioner. Southern, Nigeria; Lieut .-Colonel George I Upon, Indian Staff Coip s ; 
Thomas Alfred May Spargo ; Arthur Iluhrrt Tudney ; Julius Hitter und Edhr 
von Schmaedel. 

The Paper read was : — 

u Recent Volcanic Eruptions iu the West ladies.” By Dr. Tompest Anderson. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 

Additions to the Library . 

By EDWARD HEAWOOD, M.A., Librarian, RG.S 

The followin'; abbreviations of nouns and tho adjectives derived from them uto 
employed to indicate the source of articles from other publications Geographical 
names are in each case written iu full : — 

Mag. = Magazine. 

Mem = Memoirs, MemoiroB. 

Met. - Meteorological. 


A. — Acadomy, Academic, Akademic. 
Abh. = Abliandlungen. 

Ann. - Annals, Annales, Annalon. 

B* = Bulletin, Bollettinn, Bolutim. 

< 'oin. Commerce. 

C. Rd == Comptes Rend us. 

Erdk. Erdkundo. 

<i. = Geography, Geographic, Geografia. 
Ges, = Gesellsokaft. 

I - Institute, Institution. 

I a - Izvestiya. 

•1. - Journal 

ink.- kaiserlieh und kouiglich. 

M. =■ Mitteilungen, 


I*. = rrooeedings. 

B. =. Ro>al 

llov. — Review, Bevuc. 

S. s Society, Societe, SelBfcab. 
flitzb. =■ Sitzungsberioht. 

T. = Transactions. 

V. = Vcrein. 

Verb. = Verhandlungen 

W. ■= WisBcnsohaft, und compounds 
Z. z. Zoitschrift. 

Zap. — Zapiski. 


On account of the ambiguity of the words octavo, quarto , etc., the Bize of books m 
the list below is denoted by tin* length und breadth ot tho oovor in inches to the nearest 
hulf-iuch Tho size of the Journal is 10 x 0$. 

A selection of the works in this list will bs notioed elsewhere in the “ Journal." 


EUROPE. 

Alps -Orography. B.S.G. Italiana 3 (1902) : GS2-710, 7J7-779, K33-8G1. Marinelli. 
Wtudi orogratlci nello Alpi Orieutali. Del Socio l‘rof. Olinlo Marinelli. With 
Illustrations 

dips— Structure. Wahner. 

Das Sounwendgohirge ina Unterinnthal. Km typus Alpineu Gebirgsbaues WPe. 
Dr. Franz Wahner. Herausgegeben mit ITntersttitzung dor GcsoBollschuft MOT 
Forderung Doutscher Wissenschaft, Kunst und Literatur in Bohmon. Ersfter 
Tlieil. Leipzig and Wien: F. Deuticke, 1903 [1902] Size 12 x 8J, pp xii. 
and 356. maps and lllustmtions. Vries 35 m Presented by the Publishers. 

To be reviewed. 

Austria-Hungary. Deutsoh. Rundschau G. 95 (1902) : 49-60. Lnkas. 

Studlen zur Verkohrsgeographie des osterr.-ungar. Okkupationsgebioftos. Von 
Dr. Georg A. Lukas. 
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Austria-Hungary. Deutsch. Rundschau 0 . 86 (1902): 77-80. 

Der Streit urn das Meerauge in der Hohen Tatra. With Map. 

Of. note in the Journal for December, 1902 (p. 651). 

Balkan Peninsula. La <?., B.8.Q. Paris 6 (1902) : 309-312. Hardy. 

La vdgdtation dos pays illyriens. Far Maroel Hardy. Also separate copy ; presented 
by the Author . 

Carpathians and Alps. C. Rd. 186 (1902): 872-874. Lugeon. 

Analogic outre les Oarpathes et les Alpes. Note de Maurice Lugeon. 

Franee. A Travers le Monde , Tour du Monde 8 (1902): 393-396. Combes. 

Le Marquenterre. — XJn Coin de Sahara en France. Par Paul Combes. With Map 
and Illustrations . 

France— Glaciers. Kilian and Babot. 

H Commission Frauqaise dee Glaciers. Rapport sur les variations des glaciers 
francais de 1900 b 1901, pr&entc b la Commission Franqaise des Glaeiers, pur 
W. Kilian. Revue de Glaciologie, par Ch. Rabot. (Ex trait de l’Annuaire du 
Club Alpin Fran 9 ais, 28" volume. 1901.) Macon: Protat Frbres, 1902. Sise 
9 X 6, pp. 92. Map and Illustrations. Presented by the Commission. 

Trance— West Coast. B.8.O. Com. Bordeaux 88 (1902) : 318-357. Booquier. 

lies Courants marine des cotes poitovines. Tar lo Prot Edmond Booquier. With 
Map . 

Germany. Hellmann. 

Regenkarto dor T'rovinzen Schleswig-Holstein und Hannover sowio von Oldon- 
burg, Braunschweig, Hamburg, Bremen u. Liibeok. Mit erlauterndom Text und 
'J'abellon. In aintlichem Auftrage bearbeitet vou Professor Dr. G. Hellmann. 
Berlin : Dietrich Kenner (Ernst Yohsen), 1902. Size 10$ X 7, pp. 44. Map. 

Italy. B.8.C. ltaliana 8 (1902) : 780-798, 878-892. Brrera. 

L’iucremento del delta della Toce nell’ epoca storioa. Nota del Sooio dott. Carlo 
Errera. With Map. 

Italy. Biv. G. ltaliana 9 (1902): 521-525. Hagistris. 

Contributi geologioi o geografici forniti dallu Diroziono dei Lavori dolla SooietU 
ltaliana per le Btrudc Ferrate Meridionali (R.A.). Per L. F. de Magistris. 

Italy. Orsi. 

Das moderne ltulien Geschiohte der letzton 150 Jahro big zum Ende des 
neunzohunten Juhrhundorts. Yon Piotro Orsi. Uebersetzt vonF. Gootz. Leipzig: 

B. G. Teubner, 1902, Size 8$ X 5$, pp. x. and 380. Price 5.60m. Presented 
by the Publisher 

Italy. Fiseher. 

Prof. Teobaldo Fischer. La Penisola ltaliana, saggio di oorograflu scientiflcu 
Prima traduziono ltaliana sopra un testo intieramente rifuuo od ampliato dull’ 
Autore arnochita di Note ed Aggiunte a cure dell’ lug. V. Novaresso, dott F. 

M. Posanisi o Prof. F. Rodizza. Torino : Unione Tipogrufloo-Editrirc, 1902. 
Size 11 X 74, pp. xvi. und 500. Afops, Diagrams , and Illustrations. Priev 
lire 14.40. Presented by the Publishers. 

This is not a more translation of the German edition published in 1891, but tin 
subject-matter has boon entirely revised and extended to twice its bulk. 

North-West Europe. Chisholm. 

Stanford^ Compendium of Geogruphy and Travel (Now Issue.) Europe. Vol. ii. 
The North West. By Geo. G. Chisholm. London: E. Stanford, 1902. Size 
8x5, pp. xxviii. and 742. Maps and Illustrations . Price 15s. Presented by the 
Publishers. 

Nctfpty -Pilot 

Supplement, 1902, relating to the Norway Pilot. Part i. Third Edition (1897). 
Corrected to June, 1902. London: J. D. Potter, 1902. Size 10 X 6f, pp. 47. 
Price 9 d. Presented by the Hydrographer. Admiralty. 

Rumania— Geographical Dictionary. Lahovari and others. 

Marele Dtytionar Geografic al Rominiei . . . de George loan Lahovari ?i General 

C. I. Dr&tianu, Grigorc G. TooileBCU. Vol. v. Podnl-peste-Dun&re — Zvoraca. 
Bucuresti : J. Y. goeoed, 1902. Size 13 x 9*, pp. 810. 
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BnsiU. Zemlevedenie ( 1902): 148-164. Graohef. 

On some lakes of the Kostromsk district. Jly A. Grachef. [In Bussian.] With 
Illustrations. 

See note in the Monthly Record. 

Russia. Mr m. Comitf Gibing. 80 (No. 2) (1902): pp. 140. Wosnesieniky. 

Hydrogeologische Untersuchungen im Kreise Nowomoskowsk, Gouvemement 
Jekaterinoslaw. Von W. Wosnesaonsky. [In Russian, Rlsumlin German.] With 
Map. 

Russia— Peehora. Sergeyeff and Novoailtioff 

Meteorological Observations made in 1901 at the mouth of the Pechora by the 
Expedition in the North Oluoial Ocean under the command of Captain Sergeyeff 
and Midshipman Novosiltsoff. [In Russian. J St. Petersburg, 1902. Size !§§ x 7, 
pp. 100. 

Spain. Williams. 

The Land of the Dons. By Leonard Williams. London : Cassell & Co., Ltd., 
1902. Size 10 X C, pp. xii. and 398. Portrait* and Illustration*. Price 1 hs.net. 
Pretented by the Publishers. [Review, p. 63, ante.] 

Strait of Dover — Currents. Wilson and Field. 

Report on Observations of the Tidal Currents and Undercurrents in the Strait 
of Dovor, made with a Deep Sea Current Meter. By Maurice F. J. Wilson and 
Captain A. Mostyn Field, 1900-1901. London : J. D. Potter, 1902. Size 13 x 8*, 
pp. 12. Plan. Price Is. Presented by the Hydrographic Department , Admiralty. 

Sweden — Lapland. Tour du Monde 8 (1902) : 529 '552. Launay. 

Au pays des Lapons. Laponie suodoiso ct Nordland Hcandinave. Par L. do 
Launay. With Map and Illustrations. 

Switzerland — Simplon Questions Dipl, et Colon 14 (1902): 587-609. Peyralbe, 

France ot Simplon. Par E. Poyralbc. With Map and Diagram . 

Discusses the benefits to bo gained by France from the Simplon tunnel. 
Switzerland— Simplon Tunnel. J.S. Arts 51 (1902) : 23 36. Goegg. 

La Tunnel du Simplon, et la Nouvolle Ligne de Chemiu do For Dirocto Anglo- 
Italionne pour l’Oriont. Par le Dr. Gustave Goegg With Map and Diagram. 
United Kingdom — Climate. Quarterly J.R. Meteorolag. 8. 28 (1902) : 253-281. Bayard. 
English Climatology, 1891-1900. By F C. Bayard. With Map . 

United Kingdom— Geological Survey. 

Memoirs of the Geological Survey Summary of Progress of the Geological Sun ey 
of the United Kingdom and Museum of Practical Geology for 1901. Londou: 

E. Stanford, 1902 Size 10 x 6£, pp. 220. Price Is. 

United Kingdom— Lake Distriot. Brabant. 

The English Lukes. By F. G. Brabant. London: Methuen & Co., 1902. Size 
X 4, pp. x. and 380. Maps and Jllustratums. Prioe 4k Vresenied by the 
Publishers. [Review, p. 62, ante.] 

United Kingdom — Lancashire. Bailey. 

Mem. and P. Manchester Lit. and Philosoph. 8. 47 (1902-1903) : (No. 2) : I 10 
On the Adventitious Vegetation of the Sandhills of St. Aime’s-on-the-Sea, North 
Lancashire (Vice-County 60). By Charles Bailey With Plates. 

United Kingdom— London. Cook. 

Highways and Byways in liondon. By Mrs. E. T. Cook. London: Macmillan 
^ Co., Ltd., 1902. Size 8 X 5£, pp. xiv and 480. Illustrations. J'rice 6k 
Presented by the Publisher*. 

An excellent account of London, its life, institutions, and associations, under the 
moBt varied aspects. Mr. Hugh Thomson's illustrations, os usual, are inimitable. 

United Kingdom— Meteorology. Quarterly J.R. Meteorolog. 8. 28 (1902): 229-252. Mill. 

The Cornish Dust-fall of January, 1902. By Dr. H. R. Mill. With Diagrams. 
United Kingdom — Bootland. Kinsman and Wilson. 

Memoirs of the Goological Survey. Scotland. The Geology of Lower Strath- 
spoy. (Explanation of Sheet 85.) By L. W. Ilinxman and J. S. Grant Wilson, 
with Petrological Chapter and Notes by J. S. Flett. D.so., Glasgow. London: 

E. Stanford, 1902. Size 10 X 6, pp. vi. and 92. Illustrations. Price Ik. (id. 
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United Kingdom— Scotland. Scottish G. Mag . 18 (1902) : 577-587. FriTat-Deschansl. 
The Influence of Geography on the Distribution of the Population of Scotland. 
By M. Paul Privat-Deschanel. (Translated from the French.) 

United Kingdom - Scotland. Dron. 

The (Tool-Fields of Scotland. By Rolwrt W. Dron. London, t tc. : Blaokio dr Son. 
1902. Size 9 X 5£, pp. 8 and 568. Maps and Sections. Presented lay the Publishers. 

United Kingdom— Scotland— Hebrides. Nature 67 (1902) : 84 85. Wharton. 

Local Magnetic Focus in Hebrides. By Sir W. J. L. Wharton, k.cyd., f.u.s. With 
Map. 

United Kingdom— Staffordshire. Gibson and Wedd 

Memoirs of the Geological Survey. England and WaleH. The Geology of the 
Country around Stoke-upon-Tront. (Explanation of Sheet 128.) By Waloot 
Gibson and C. B. Wedd, with Notes by George Barrow. London : E. Stanford, 
1902. Size 10x6, pp. 88. Index-map and Sectvms. Price Is. 6d. 

United Kingdom— Wales. Strahan and Cantrill. 

Memoirs of the Geological Survey. England and Wales. The Geology of the 
South Wales Coal-field. Part ii. The Country around Cardiff, being an account 
of the region comprised in Sheet 208 of the Map. By Aubrey Strahan and 
T. C. Cantrill. London: E* Stanford, 1902. Size 10 x 0, pp. vi. and 148. Map 
and Sections. Price 2s. 3d. ^ 

United Kingdom— Water-Supply. Beadle and May. 

The Underground Water Preservation Association, on the Underground Water- 
Supply of the Country Edited by Clayton Beadle and Wm May London * 
Published by tho Association Size 9* x <5, pp 104. Map Price is Presented 
}yy the Association. 


ASIA. 

Asia— Cartography. Diest and Ltioken. 

Asien 1 (1902): (J9 70, 85 89, 117-119, 152-155, 165-109, 181-180 
Der heutige Stand der Knrtographio Asiens Yon Obcrst. W. v. Diest uud Hitt- 
mciatorO v Ltioken With Map. 

Asia— Historical. Asien 2 ( 1 902 ) : J 2 - 1 4. Wirth 

Alte west-dstliohe Boziehuugen. You Dr Albrecht Wirth 

Ceylon. Ferguson. 

Tho Ceylon Handbook uud Directory and Compendium of Useful Information, to 
which ib prefixed a Statistical Summary for the Colony, and specially for tho 
Planting Enterprise : up to June, 1902. Compikd and edited by ,1. Ferguson. 
1902. Size 8* x 5J, pp. 1178. Plans. 

China — Kiauohou Maeroker. 

heutsch, Kohmialzeitunq 19 (1902): 10, 22, 38, 42, 53, 70, 82, 97, 112, 121, 409, 479, 

487, 498. 

Die Entwieklung de» Kiautsohnugnbicts. Von Macrcker. With Maps and 
Illustrations. 

China — Mongolia Asien 1 ( 1902) : 149-152,180-190. Fanpel 

Peking — Urga. Ein Reiscborioht von Faupel. With Map and Illustrations. 

China and Japan B lak eney 

On the coasts of Cathay and Cipango forty yes rs ago. A Record of Surveying 
Service in the China, Yellow, and Jupnn Seas, ami on the Seaboard of Korea and 
Manchuria. By William Blakeney. London : Elliot Stock, 1902. Sizo 9 X 5$, 
pp. xx. aud 854 /'rice 12«. net. Maps and Illustrations. Presented by the 
Publishers 

Eastern Asia. Riohthofen. 

Chrysanthemum und Draclio. Yor und wall rend der Kriegszeit in Ostasicn. 
Skizzeu aus Tagehtiohen von Freilierrn Wilhelm von Kiohthofen. Berlin : J«\ 
Dtiminlers, 1902. Size 9 x 0, pp. viii. 288. Map and Illustrations . Price Cs. 

The author, who is a nephew of Baron von Riohthofen, describes journeys in 
Japan, China, and Formosa, in the course of which he sometimes left the beaten 
track. 
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India. Boeok. 

Duroh Indian ins veraehlossene Land Nepal. Ethnographische und plioto- 
gruphischo Studienblkttor. Yon Dr. Kurt Boeck. Leipzig : F. Hirt «Xr Hohn, 
1908. Size 10x6}, pp. zv. and 320. Map and Illustration s. Price 10*. 

India Connor and Roberts. 

Tide Tables for the Indian Torts for the Year 1903 (also January, 19(H). Part i. 
Western Porte (Suez to Pdmhan Pass). Part ii. Eastern and Burma Torts (Hallo 
to Port Blair). By Edwin Joscelyn Connor and E. Roberts. Size 6} x 4, pp. 
1204. Price 2 rupees each Part. Presented by the Secretary of State for India . 

India. Quarterly J.B. Meteorolog . 8. 28 (1902) : 283-279. Balias. 

Earth Tomperature Observations recorded in Upper Iudia. By W. L. Dallas. 
With Diagrams. 

India 

Tia Cartografla antioo doll* India per Francesco L. Vullrf. Tart** i. Dai prinoini 
Ono ai Bizantini o agli Arabi. With Atlas. (Studi Italiani di Filologia lndo- 
lranioa. Anno IV. Vol. iv. pp, xxiv. and 1-J58J Firenze: Tip. (I. (Jarnesecclii 
o Figli, 1901. Size 9} X 6. Illustrations. [To be reviewed.] 

India. Webber. 

The Forests of Upper India end their Inhabitants. By Thomus W. Webber. 
London : Edward Arnold, 1902. Size 9x6, pp. xiv and 344. Maps. Price 
I2s.dd.net. Presented by the Publishers. [See review, ante, p 172. | 

India — Census. 

Census of India, 1901. Volume v.-B. Baluohiatan. Part iii Provincial Tables. 

By K Hughes Duller. (Pp. 388. Bombay, 1902).— Volume xii. Burma. Fart i. 
Report by C. C. Lowia. (Pp. iv., 152, Ixxxiv., and vi Rangoon, 1902) — Volume 
xviii. Baroda. Part i. Koport by Jamshedji Ardeidiir Dalai. (Pp. xlii. and 0 j 2. 
Bombay, 1902) Voluino xviii.-A. Baroda. Part ii. Tables. By .1 A. Dalai 
(Pp. 206. Baroda, 1902)— Volume xviii.-B. Baroda. Part iii. Provincial 1 aides 
By J. A. Dalai. (Pp. 92. Baroda, 1902). Maps, etc, Siz« 13* x 8J. Presented 
by the Indian Government. 

India— Census. 

Census of India, 1901. Vol. ii. Ajmer-Merwara. Part i. Report, by R. C. 
Bramley (pp. xviii. and 150. Ajmer, 1902). Vol. ii.-A. Ajmer-Merwara. 1 art 
ii. Tables by R. O. Bramley (pp. 210. Ajmer, 1902). Vols. v. and v.-a. (in one). 
Baluchistan. Part i. Report. Part ii. Imperial Tables, by R. Hughes-Buller 
(pp. 11, xii., 157, 6, and 84. Bombay. 1902). Vol. xiv. Ooorg. Report and 
Tables, by W. Francis (Madras, J902. Pp. v. and 62). Vol xv. Madras. Part 
i. Report, by W. Frane.is (Madras, 1902. Tp. x. and 234). Vol. xv.-A. Madras. 
Part ii. Imperial Tables, by W. Francis (Madras, 1902. Pp. iv. and 384). Vol. 
xv.-b. Madras. Part iii. Provincial TabloB, by W. Franois (Madras, 1962. 1 p. 
240). Vol. xvii-A. Punjab (British Territory and Native States) and North-west 
Frontior Province. Part ii. Tables, by JI. A. Ross (Lahore, 1902). Vol. xxi 
Gwalior. Part i. Report, by J. W. D. Johnstone (Lucknow, 1902. Ip. 174). 
Vol. xxi.-A. Gwalior. Part ii. TabloB, by J. W. D. Johnstone (Lucknow, 1902. 
Pp 588). Maps, Diagrams, etc. Presented by the Census Office, India. 

India— D elhi. Fanshawe. 

Delhi, Past and Present. By H. C. Fanshawe. London: John Murray, 1902. 
Size 9 x C, pp. xxii, and 338. Maps and Plates. Price 15s. net. Presented by the 
Publisher. 

Intended rather nB a guide to Delhi for the use of visitors, than a systematic 
history of the city, though an account is given of Delhi in the Hindu and Mobarn- 
meduu periods. 

India and Ceylon — Tea Industry. Abh. K.K.G. Ges. Wi<n 4(1902): 1 C6. Eiefer. 
Die Theeindustrie Indians und Ceylons (Entwiokolung und Heutiger htund). 
Vou Dr. A. Kiefer. With Map. 

Indian Ooaan. Alcock. 

A Naturalist in Indian Seas; or. Four Years with tho Royal Indian Marino 
Survey Ship Investigator . By A. Alcock. London: John Murray, 1902. nizo 
9} x 6, pp. xxiv. ana 328. Map and Illustrations. Price 18s. net. Presented by 
the Publishers. [See review, ante, p. 179 ] 
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Indo-Ohina. B. Comite VAsie Franfaise 2 (1902) : 425-482. Calx. 

Le traits franco-siamois. Par Robert de Oaix. With Maps. 

Indo-Ohina* A tracers le Monde % Tour du Monde 8 (1902) : 341-842. 

Le Traite franco-siamois. La nouvelle Frontier©. Lob A vantages politiques. 
With Map. 

Japan— Bonin Islands. Scottish O. Mag. 18 (1902) : G45-G47. Mason. 

Some Notes on the Bonin Islands. By W. B. Mason. With Illustration . 

Japan— Formosa. Scottish O. Mag . 18 (1902) : 561-570. Campbell. 

Formosa under the Japanese: being Notes of a Visit to the Taiohu Prefecture. 

By Rev. W. Campbell. 

Malay Arohipelago— Borneo. Furness. 

The Home-Life of the Borneo Head-Hunters. Its Festivals and Folk-Lore. By 
William Henry Furness. Philadelphia: J. B. Lippinoott A' Co., 1902. Size 
10 x 64, pp. zii. and 190. Plates. Presented by the Author [ Review, ante , p. 170.] 

Malay Arohipelago— Borneo. Bpaan 

Tijds. K. Ned. Aatd. Qemoots. Amsterdam 19 (1902): 515-584, 959-976. 
lleis van Berouw naar Boelongan. Door A. H. Spoon. With Maps. 

Malay States. Belfield. 

Handbook of the Federated Malay States. Compiled by H. Conway Belfield. 
London: £. Stanford (not dated). Size 84 x 5J, pp. iv. and 170. Maps and 
Plates. Price 2s. 6d. Presented by the Publisher. 

Malay States. 

Rtraits Settlements. Reports on the Federated Malay States for 1901. London : 
Eyre ft Spottiswoode, 1902. Size 184 * 8 4> PP- &2. Price 9d. 

Malay States— Tin. Collet. 

Ootave J. A. Collet. L’Kiaiu. Etude minifere et politique sur les Etats Federcs 
Malais. Bruxelles : Falk FilB, [not dated]. Size 10 x 0J, pp. 19G. Map and 
Illustrations. Price 5 fr. Presented by the Publisher. 

Northern Japan. Batehelor 

Sea-girt Yezo. Glimpses at Missionary Work in North Japan. By the Rev. 
John Batchelor. London : Church Missionary Society, 1902. Size 74 x G4, pp. 
viii. and 120. Map and Illustrations. Price 2 s G d. Presented by the Editorial 
Secretary C.M.8. 

Persia. Landor. 

Aoross Oovoloil Lands; or, A Journey from Flushing (Holland) to Calcutta. 
Overland. By A Henry Savage 1 .andor. In two voIh London : Macmillan ft 
Co., 1902. Size 9 X 54, pp. (vol. i.) viii. and 462; (vol. ii.) viii. and 400 Maps 
and Illustrations. Price 80s. net. Presented by the Publishers. 

Persia. Morgan and Gauthier. 

Minion Scientifiquo en Perse. Par J. de Morgan. Tome Troisifcme. titudes 
Gdologiques. Portie iii. Echinides. Suppl&nont par V. Cauthier. Paris : E. 
Leroux, 1902. Size 11 x 9, pp. 109-190. Plates. 

Persia. Jz. Imp. Bus. G.S. 38 (1902) : 1 27-170. Zarudnyi 

Preliminary Report on tho Journey in Persia. By N. A. Zarudnyi. [In Russian.] 
Russian Central Asia. Globus 82 (1902) : 1 HI -180. Btenin. 

Das noue Tasohkent, die russisc.he Motropolo in Zciitralasion. Von P. v. Btenin. 
With Illustrations. 

Russia — Kirghiz Bteppe. Zemlcvedenie (11)02) : 165-271. Tikhonovich, 

Observations in the Kirghiz Steppes in tho Seminalatunisk region. By N. Tikho- 
novich. [In Russian.] With Map. 

See note in tho Monthly Record. 

Russia— Siberia— Altai. Jz. Imp. Buss. G.S. 88 (1902) : 171-205. Ignatoff. 

Exploration of Lake Telctskoi in tho Altai in the summer of 1901. By P. G. 
Ignatoff. With Mops. [In Russian.] 

Of. note in the Journal for Moroh, 1902, p. 870. 

Russia— Siberia— Amur. Questions Dipl, ft Colon. 14 (1902) : 010-025. 

La region du fleuve Amour. Par Paul Labbe. 


Labbe. 
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Russia — Siberia-^ Lake Baikal, h. Imp. Russ. G.S. 38 (11)02) : 228-271. Driibenko, 
Hydrographical Investigations iu the Baikal. By Th. K. Drizhenko. With 
Map. [Iu Russian.] [Seo note, ante, p. 184.] 

Siam. Tifev. Frangaue 27 (1902): 034-043. Demanche. 

Lo traitu Franco-Kiatnois. Par G. Demaneho. With Map *. 

Siam. Question* Dipl, et Colon. 14 (1002): 140-450. 

Lo traite franco-smmois. With Maps. 

AFRICA. 

Algeria. Cauvet. 

Remeignemcnts Cohn., Comite' VA/rique Franyaisc, No. 7 (1002): 187-140. 

La culture du Palmier daus le Sud Algdrien. Par le Capitatne Cauvet 

Algeria. Quinzaine Colon. 12 (1002) : 037-041. Ohailley-Bert. 

L’Organisation dc 1’ Algeria. Lob territoiros du Sud. Par J. Chailley-Bert. 

Algeria. Tour du Monde 8 (1902): 493-510. l’Harpe. 

Dans le Djobol-Amour. Par M. le Lieut. F. de l’Harpo. With lllu$tratum». 

Algeria. Rev. G. 51 (1902; : 527-530. 

Tcrritoircs du Sud- Algo rien. Par G #1 M. With Map. 

Ashanti— Gold-mining. Daw. 

Ashanti Goldllolds Corporation, Ltd. Lecture on the Development of Gold- 
mining on the Corporation's Property in Ashanti. By the General Manager and 
Consulting Engineer, John W. Daw. Sizo 10 X 8, pp. 94. Plans and illustra- 
tion*. Presented by the Author. 

British East Africa - Uganda Railway. Friedrioh. 

Deutsche Rundschau G. 25 (1902): 72-77. 

Dio Uguiulubaliii. Von P Friedrich With Map and Illustration*. 

British East Africa— Uganda Railway. 

Africa. No. 4 (1902). Report by the Mombasa- Victoria (Ugauda) Railway Com- 
mittee on tho Progress of tho Works, 1901-1902. London : Eyre & Spottiswondr, 
1902. Size 18 x 84, pp. id. Map * and Section Frier 2s. 2 

Cape Colony. 

Statistical Kcgistor of tho Colony of tho Capo of Good Hope for tho your 1901, 
with Supplement partly for .March Quarter, 1902, anil partly for half-year ended 
•luiie 30, 1902. Cape Town : W. A. Kicluirds & Sons, 191)2. Sizo 13 x 8, pp. xvi., 
850. Diagram. Fnsenttd by the t'olonial Sroutury. 

Cape Colony. 

Capo of Good Hope. I Apartment of Agriculture. Annual Report of the Geo- 
logical Commission, 1900. Capo Town, 1901. Size 10 x 74, pp. xvi. and 94. 

This is noticed iu the Monthly Record. 

Central Africa. Arnot. 

Uarengunze: West and East. By E H. Arnot. London: W. G. Wheeler & Oo. 
[not dated], Sizo 04 x 4 4, pp. 142. Map and Illustration*. Presented by the 
Author. 

A sketch of twenty years’ work in South < Vntrul Africa, the earlier history relstod 


m the author’s former work of tho samo name being much condensed. 

Central Afrioa — Lake Kivu. Maitre. 

B.S.G. Lille 87 (1902) : 434-414; 38 (1902) : 44-53, 112-121, 162-178. 

Lc buBsin du lao Kivu. Par ITonri Maitre. 

Describes the results of journeys of tho ‘‘ White Fathers.” 

Dahome. DS.G. Marseille 26 (1902) : 153-105. Borelli. 

Voyage uu Dahomey. Conference do Georges Borelli. With Maps. 

Dahome. Rev. Colon. (1902) : 501-530, 047-080. Fradin. 

Sccteur do Oubolc. l’ar R. l’radiu. With Map. 

Dahome— Railway. Rev. Colon. (1902): 081-700, 18-50. Guyon. 

Chemin do fer du Dahomey : de la c6te au Niger. Rapport do M. lo comiuuudant 
Guyon. 

No. II.— February, 1903.] ** 
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But Africa. Tosppsn 

Ali dor ostafrikanisohe Seerduber. Erz&hlungen aus dem Seerauberleben der 
Lamu-Leute End© dor achtziger Jahre. Von Kurt Toeppen. Berlin : Dietrich 
Beimer (Ernst Yohnen), 1903. Size 9x6, pp. v. and 288. illustrations. Prioe 5m. 
Presented by Hat Publisher. 

Egypt. Mly. 

Egypt painted and described by B. Talbot Kelly London : A. & C. Black, 1902. 
Size 9 x 6}, pp. xiv. and 240. Coloured Platts. Price 20s. net. Presented by the 
Publishers. [See reviews, ante.'] 

Egypt. Petrie and others. 

A History of Egypt. Vol. i. From the Earliest Times tn the xvi th Dynasty. By 
W. M. Flinders Petrie. Fonrth Edition, pp. xxiv. and 264.— Vol. ii. During the 
xii til and xiii* Dynasties. 1896, with additions to 1898. By W. M. Flinders 
Petrio. Third Edition, pp. xvi. and 354.— Vol. iv. Under the Ptolemaic Dynasty. 
By J. P. Mahaffy. Pp. xiv. and 256.- VoL v. Under Roman Rule. By J. Grafton 
Milne. Pp. xiv. and 262.— Vol. vi. In the Middle Ages. By Stanley Lane-Poole. 
Pp. xvi. and 882. Loudon : Methuen & Co., 1898-1901. Size 8x5. Maps and 
Illustrations 

Egypt. Barron and Home. 

Notes on the Geology of the Eastern Desert of Egypt. By T. Barron and W. F. 
Hume, D.so. London : Dulau & Co., 1902. Size 8} x 54, pp. 42. Presented by 
the Publishers. 

Egypt. Mardon. 

A Geography of Egypt and the Anglo-Egyptian Sudan. By H. W. Mardon. 
London, eto. : Blaokie & Son, Ltd. Size 74 x 5, pp. 214. Maps and Illustrations . 
Two copies. One presented by the Author , the other by the Publishers. 

Although intended primarily for Egyptian schools, this book contains information 
which may be of use to a wider oirole of readers. The mode of treatment is on the 
whole satisfactory. 

Egypt. Willoooks. 

The Nile Beservoir dam at Assuan, and after. [Cairo, 1902.] Size 10 x 6}, pp. 14. 
Presented by the Author. 

A Prefatory Note to the work bearing the above title, urging the advantages of the 
equatorial lakes as storage reservoirs. 

Egypt. Scottish O. Mag. 18 (1902) : 637-645. 

The Irrigation of Egypt : What the British have done. With Maps and Illustra- 
tions. 

Based on Prof RrnnheB’ work. 

Egypt— Geology. C. Rd. 185 (1902) : 803 804. Fonrtau. 

Sor le Gibs nubien. Note do R. Fourtau. 

Egypt— White Nile. B.S. Khidir. O. 5 (1902) : 693-742 Innes. 

Voyage uu Nil Bluuc, pour des rcchorohes zoologiques. Par le Dr. \V. Innes 
Bey. With Illustrations. 

Fernando Fo and Spanish Guinea. B.R.S O. Madrid 44 (1902) : 190-317. d’ Almonte. 
Romeros notas para oontribuir d la desoripcidu flsica, geologies, y agrologioa de 
la zona noroeste de la islo do Fornando Pdo y de la Guinea continental espanola, 
con alguuas observacioncs Bobre vias de comunicaoidn y la oolonizaoidn do aquollos 
territorios. Pot Enrique d’ Almonte. With Sketches. 

Fren eh Congo. B.S. Bretonnc O. 20 (1902) : 337-359. Toque. 

Kasai Bar l'Originc et 1* Evolution de la raoe Bauda (Afrique (Jentrah*). l‘ar G. 
Toque'. 

French Congo. B Comity V Afrique Fran yaise 12 (1902): 404-408. Bruol 

Le Chari ot 1© Bahr Sara. Georges Bruel. With Map. 

jContestB the view of M. Maistre that the Balir Sara is the principal hoad-stream 
of the Shari 

Fronoh Congo. Lbilor. 

Benseignements Colon. t Oomitt V Afrique Franyaise No. 6 (1902): 121-128. 

De la Sauga au Chari et h la Bdnouc : les reconnaissances du capitaine Loiior. 
With Map 

See note in Monthly Record for November, 1902 (p. 540). 
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FrtBOh Congo. Mouvement G. 19 (1902) : 517-51 8. 

L’exploration du bassin do la Poko. With Map. 

The Poko is a tributary of the Ubangi. 

French Guinea. Normand. 

Benseignements Colon., ComiU V Afrique Frangaise 7 (1902): 148-149. 

Notes aur la Gninde frangaise. Par Oapitaino R. Normand. 

German East Africa. Kolon. Z. 8 (1902) : 391-393, 411-412, 447-449. Herfnrth 
Die Zwisohenseenhoohliinder. Von A. Herfurth. 

German South-West Africa. Oerding. 

Die Bahn Swakopmund-Windhoek, von Gording. Berlin: W. Suaserott, 1902. 
Size 10 x 7, pp. 381-406. Map and IUustrationa. Prioe 2 1 . 

Madagascar. Bev. Madagascar 4 (1902) : 385-417. Jourdran. 

Mission mddimlo faite dans le Nord-Ouost do l'lle. Par Dr. Jourdran. With 
Illustrations. 

Madagascar. L aflSay. 

Bev. Madagascar 4 (1902) : 321-333, 408-420; 4 (2 Sera.) (1902): 22-38, 435-448. 

Le bassin laouatre d'Alaotra k Madagascar. Par Dr. Laffay. 

Madagascar. La Q., B.8.G. Paris 6 (1902) : 277-283. GalUeni. 

Lea trav&ux gdographiques a Madagascar. Par General Gallieni. With Map. 
Nigeria. Scottish G. Mag. 18 (1902) : G31-G37. Maoalister. 

The Aro Country, Southern Nigeria. By Donald A. Maoalister. With Illustrations. 
Nile. B.S . d'&ude* Colon. 9 (1902) : 497 -515, 583-598, 053-674. Henry. 

Dans les Marais du Haut Nil. Par Commandant Henry. 

The author is an officer in the service of the Congo State. 

Portuguese East Afrioa. B.8.G. Lisbon 90 (1902) : 5-17. DurRo. 

Reoonhooimento e oocupa<;Ao dos territories entro o Messangire e os pioos Namuli. 
Por Portugal DurRo. 

Sahara. Bev. G. 51 (1902) : 335-343. Dorain. 

Du Tidikelt au Niger. Pur Piorre Doruin. With Map. 

Discusses the question of communication across the Sahara in the light of Liout. 
Cottonest’s journey. 

Sahara. B.S.G. Marseille 26 (1902) : 207-216. Lugan. 

Souvenirs do oolonno au Sahara. Par Colonel Lugan. 

Senegal. Bev. Colon. (1902) : 87-124, 377-423, 551-60C, 707-744. Oourtot. 

Etude sur le Senegal. Tar M. Courtet. With Maps. 

Senegal. Tellier. 

G. Tellier. Autour do Kite. Etude Soudanaise. Paris, etc. : H. C. Lavauzelle 
[not dated]. Size 10 X 6$, pp. 316. Maps. Price 5s. 

A detailed account of a district in the upper basin of tho Senegal. 

Somaliland. MoNeill. 

In Punuit of the “ Mad ” Mullah. Service and Sport in the Somali Protectorate. 
By Captain Malcolm MoNeill. With a chapter by Liout. A. C. H. Dixon. London ; 

C. Arthur Pearson, Ltd., 1902. Size 8x5, pp. xi. and 314. Plan and Illustra- 
tions. Vriee 6s. Presented by the Publishers. 

South Afrioa— Historical. La G., B.8. G. Paris 6 (1902) : 28 1 -288. Doheraiu. 

Voyage du landdrost Starronburg au nord du Cap de Bunne-Esperanoe eu 1705. 
Par K. Deheraiu. 

South Afrioa — Labour Question. Nineteenth Century 52 (1902) : 724-731. Johnston. 

Tho Native Labour Question in South Africa. By Sir Horry H. Johnston, 
<i.o.M.a,, etc. 

Spanish Guinea. B.B.8.G. Madrid 44 (1902) : 48- 69. Oosc. 

Demarcaoion de la Guinea espafiola. Por el capitdn de Estado Mayor D. Manuel 
Nieves Coso. With Map. 

Tunis. Questions Dipl, et Colon. 14 (1902) : 513-524. Pensa. 

L’avenir do la Tunisia. L’industrio europeonne et l'industric indigene. Par 
Henri Pensa. 
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Uganda. Hobley. 

Eastern Uganda, an Ethnologioal Survey. By C. W. Hobley. (Anthropological 
Institute, Occasional Papers, No. 1.) Loudon: Anthropological Institute, 1902. 
Sise 11 x 7*, pp. 96. Map and Plates, Price 10s. net. Presented by the Anthropo- 
logical Institute 
TIiIb will be specially noticed. 

West Africa. 

Hints and Suggestions for Travelling on tbo West Coast of Africa. London : 
Bishop & Co. [not dated]. Sizo 6A x 4$, pp. 30. Price is. Presented by the 
Publishers. 


NORTH AMERICA. 

Alaska. Popular Set. Monthly 62 (1002) : 183-181. Hollister. 

The Sizo of Alaska. By George B. Hollister. With Map. 

Canada. Tyrrell. 

Department of the Interior. Report on an Exploratory Survey between Groat 
Slave lake and Hudson Bay, Districts of Mackenzie and Keewatin. By J. W. 
Tyrrell. (Appendix No. 26, Part iii., Annual Report, 1901.) Ottawa, 1002. Size 
10 X 6}, pp. 62. Illustrations. Presented by the Surveyor-General of Canada. 

See note in Journal for September, 1902 (p. 340). 

Canada. 

Fourth Annual Report of the Geographic Board of Canada fur tho year ending 
June 80, 1902. (Supplement to the Thirty-fill h Annual Report of the Department 
of Marine and Fisheries. Marino.) Ottawa, 1902. Sizo 10 x 6}, pp. 16. 

Gives deoisionB from July 1, 1901, to Juno 30, 1902. Among tho forms adopted 
are Athubaska, Baoks river (not Great Fish river), Dubawnt river (not Doobaunt), 
Tholon river (not Ark-e-loonik). 

Mexioo. Bohiess. 

Quer duroh Mexiko. Vom Atlantischen zum Stillen Ocean von Dr. Wilhelm 
Sohiess. Berlin : Dietrich Roimer (Ernst Yohsen), 1902. Size 10$ x 7, pp. xiii. 
and 234. Map and Illustrations. Price 8 m. Presented Ity the Publishers. 

Mexioo— Vera Cruz. 

Veracruz Fort-Works. Descriptive Memoir of the groat undertaking which ib 
to-day being inaugurated. March 6. 1902. Size 9 X 6$, pp. 22. Plan and Illustra- 
tions. Presented by Mr. Henry A. Case. 

North Amerioa— Historical. Fischer and Boulsby. 

The Discoveries of the Norsemen in Amorioa. with special relation to their carto- 
graphical representation. By Joseph Fischer. Translated from the German by 
Busil Jl. Boulsby. London: Henry Stevens, Son A StilrH, 1903. Size 10$ x 0$, 
pp. xxiv. and 130. Maps. Presented by the Translator and Publishers. 

[See reviews, ante, p. 181.) 

North America— Historioal. Henry, Thompson, and Cones. 

New Light on the Early Hiatory of tho Greater North-West. Tbo Manuscript 
Journals of Alexander Henry, Fur Tiader of the Nortli-WeBt Company, und of 
David Thompson, Official Geographer and Explorer of the same Company, 1799- 
J814. Exploration and Adventure among the Indians on the Red, Saskatchewan, 
Missouri, uud Columbia rivers. Edited with Copious Critical Commentary by 
Elliot CoueB. In three Volumes. Vol. i. Tho Red River of the North (pp. xxviii. 
and 446) ; Vol. ii. The Saskatchewan und Columbia Rivers (pp. vi. and 447-916); 
Vol. iii. Index und Maps (pp. 9J7-1028). New ^ ork : FrauciB F. Harper, 1897. 
Size 9 X 6. Maps and Portrait. Price £2 10s. 

United States— Massachusetts. J. Geology 10 (1902): 518-517. Cleland. 

The Landslides of Mounts Grey lock and BriggBvillo, Mass. By H. F. Cleland. 
With Map and Illustration. 

United States— Missouri. Harbut. 

Geological Survey of Missouri. Vol. xii. part ii. Sheet RoportB Nos. 6-10. 
Reports on Areal Geology. By Curtis F. Murbut. Published by the Geological 
Survey. Jefferson City, 1898. Size 10 x 7, pp. 17-372. Maps and Plates. Two 
copies , one presetted by the Survey , the other by Mr. C. F. Marbut . 
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United States— Missouri. Marbut. 

The Evolution of the Northern Pajt of tho Lowlands of South-Eastern Missouri. 
By 0. F. Marbut. (The University of Missouri Studies. Volume i. No. II. 1902.) 
Rise 10 x 7, pp. viii. and 04. Map* and Plate*. Price $1.25. 

This was notioed in tho Monthly Reoord for January (p. 82). 

United States- New England. Davis. 

Rivor Terraces in New England. By W. M. Davis. (Bulletin Mueoum Compara- 
tive Zoology at Harvard College, vol. xxxviii., Geological Series, vol. v. No. 7.) 
Cambridge, Moss., 1902. Size 10 x 0$, pp. 281-346. Diagram*. 

United States— Texas. J. Franklin 1. 154 (1 902) : 148-1 56, 225-288, 2G3-281 . Hill. 
The Beaumont Oil Field, with Notes on other Oil Fields of tho Texas Region. 

By Robert T. Hill. Map and Section. Aho separate copy t presented by the Author. 

CENTRAL AND SOUTH AMERICA. 

Argentine Republio — Historical. An. S. Ci. Argentina 54 (1902) : 113-187. 0ntes. 
El primer estableolmiento espa&ol en el territorio argentino (1527-1902). Noticia 
liistriricn-googr&ficn. Por Felix F. OuteB. With Map*. 

Bolivia. 

Carta geogrdflea del N. (). de Bolivia, La Paz, 1902. Size 11 X 7$, pp. 6. Map. 
Shows the frontiers claimed by Peru, Bolivia, and Brazil in this regiou. 

Brasil— Bahia. Rev. LG. e Hist. Bahia 8 (1901) : 19-30. Praguer. 

Uiqucza mineral do Estado da Bahia. Pbonomenos geologicos o mineralogieos, 
ospeomlmonte na zona de Santo Amaro. Por Henrique Praguer. 

Central Amerioa. G.Z. 0 (1902) : 489-515. Sapper. 

Dio mittelamorikaniBohn Landsohaft. Von Dr. Karl Sapper. With Plate*. 

Central Amerioa— Canal Serrell. 

The American Isthmian Canals. The Darien Mandingo Canal. By Edward 
Wellman Sorrell. New York, 1902. Size 9$ X G}, pp. 16. Presented by Colonel 
G. E. Church. 

Central Amerioa — Canal. Serrell. 

Tho American Isthmian Canals. The Darien Mandingo Canal. By Edward 
Wellman Sorrell. New York, 1902. Size 9$ x 6$, pp. 1G. I* retented try the 
Author. 

Chile. Inttmat. Quarterly 1 (1902): 1-252. — — 

Brief Notes on Ohilo. Geographical Situation, Boundaries, Extent and Surface, 
General Description, Climate, Productions, Population, History, Government, 
Industry and Commerce ; Description of Provinces ; General Catalogue of Exhibits 
at Pan-American Exposition, with List, of Awards. With Illustration*. 

Colombia. Vergara y Velasoo. 

Nueva Geogrufia do Colombia escrita por rogiones naturales por F. J. Vergara 
y Velasco. Torao i. Geografla General. Bogota, 1901. Size 10 X 7, pp. viii., 
1008, lxxiv., and 46. Maps and Illustration h. 

This will bo roviewed elsewhere. 

Guatemala. Petermann* M. 48 (1902): 193-195. Sapper. 

Das Erdbeben in Guatemala vora 18. April 1902. Von Prof. Dr. Karl Sappor. 
With Map. 

Jamsioa — Bibliography. Cundall 

Bibliographia Jamaiconsis. A List of Jamaica Books and Pamphlets, Magazine 
Arlioles, Newspapers, and Maps, most of which aro in the Library of tho LnBiitute 
of Jamaica. By Frank Cundall. Kingston, Jamaica, [1902]. Size 8£ x 5}, pp. 
84. Presented try the Institute of Jamaica. 

Orinooo. Triana. 

Down the Orinoco in a Canoe. By S. Ptfrez Triuna. With an Introduction by 
R. B. Cunninghame Graham. London : W. Hoinemann, 1902. flizo 8 x 5, pp. 
xvi. and 254. Map. Price 6s. 

Patagonia. Rev. Museo La Plata 10 (1902) : 269-281. Lehmann-Nitsohe. 

La pretendida existonoia actual del Grypotherinm, Bupersticiones aruucanaB refe- 
rentes 4 la lutra y al tigre. Por Dr. Robert Lelimann-Niteohe. 



210 


GEOGRAPHICAL LITERATURE OF THE MONTH. 


West Indies— -Eruptions. American J. Sri, 14 (1902) : 319-850. Hovey. 

Observations on the Eruptions of 1902 of La Soufribre, St. Vinoent, and Mount 
Pells, Martinique. By E. 0. Hovoy. With Map$ and illuetratiane. 

AUSTRALASIA AND PACIFIC ISLANDS. 

Australasia. G.Z. 8 (1902) : 425-450, 51 6-534. Ratisl. 

Der australisohe Bund und Neuseeland. Yon F. Katzel. 

An outline of existing oonditions in Australasia. 

Fiji— Meteorology. Vaughan. 

Fiji. Meteorologioal Observations taken at Suva during 1901. By J. D. W. 
Vaughan. Suva: E. J. March, 1902. Size 13$ x 8}, pp. 16. 

Hawaii. Monthly Weather Bev. 80 (1902) : 864-868. 

Meteorology in Hawaii. With Mapt . 

Now Guinea. Globus 82 (1902) : 247-253. Weule 

Zwergvolker in Neu-Guinea? Yon Prof. Dr. K. Weule. With Illustrations. 

Now South Wales. /. and r.B.S. New South Wales 85 (1901) : 228-242. MoKinney. 
Projects for Water Conservation, Irrigation, and Drainage in New South Wales. 
Byfc. G. MoKinney. 

New South Wales. Ooghlan. 

The Wealth and Progress of New South Wales, 1900-0], By T. A. Coghlan. 
Sydney: W. A. Gulliok, 1902. Sice 9 x 5$, pp. xvi. and 1044. Map. Pre- 
sented by the Agent-General for New South Woles. 

New South Wales. 

1902. Legislative Assembly. New South Wales. Annual Report of the Depart* 
ment of Mines, Nrw South Wales, for the year 1901. Sydney: W. A. Gullick, 
1902. Size 18 X 8, pp. 196. Maps, Diagrams , and Illustrations. Price Is. Gd. 
Presented by the Agent-General for Neio South Wales. 

New South Wales. 

The Year-Book of New South Wales. Compiled by the Editor of the Year-Book 
of Australia for circulation by the Agent-General in London, 1903. Size 8} x 5$, 
pp. 168. Map. Presented by the Agent-General for New South Wales. 

New South Wales - Historical. Bladen. 

Historical Records of New South Wales. Vol. vii. Bligh and Macquarie, 1809, 
1810, 1811. Edited by F. M. Bladen. Issued by direction of the Honorable 
J. Perry. Sydney : W. A. Gullick, 1901. Size 8$ x 5$, pp. lx. and 690. Plan 
and Plates. Presented by the N.S. W. Government. 

One of a valuable scries of volumes in course of publication, in which practically 
the whole of the Records relating to the foundation, progress, nnd government of New 
South Wales are being printod in full. 

New Zealand. T. and P. New Zealand J. 34 (1901 ) ; 362-386. Oarse. 

On the Flora of the Mauku District. By H. Oarse. 

New Zealand. T. and F. New Zealand I. 34 <1901): 440-444. Park. 

On the Secular Movements of the New Zealand Coast-line, By Prof. James Park. 
New Zealand. Dadeliwn. 

The New Zealand Official Year-Book, 1902. Prepared . . . by E. J. von Dadelszen. 
Wellington, N.Z. : J. Muckay, 1902. Size 8$ x 5}, pp. vi. and 690. Maps, 
Diagrams , and Illustrations. 

New Zealand. National Q. Mag . 13 (1902) : 842-852. Lloyd. 

Problems of the Pacific — New Zealand. By H. D. Lloyd. 

Paoiflo— Rurntu and Rimatara. Rev. Colon. (1902): 1-11. Gamier. 

Rapport sur le peroement des passes de Rurntu et do Rimatara, adressl par le 
oapitaine de port de Papeete h M. le Gouverneur des Itablissements franqais de 
l’Oo&nie. With Illustrations. 

Queensland. Queensland GJ. 17 (1901-1902) : 38-48. Traill. 

Mount Ooot-tha Reserve. By W. H. Traill. With Dlustrations. 
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Queensland. 

1902. Queensland. Report of the Registrar-General on Agricultural and Pastoral 
Statistics for 1901. Size 13 x 8, pp. 70. 

POLAR REGIONS. 

Antarctic. B.8.R. Beige G. 26 (1902) : 446-450. Leoointe. 

La Terre Alexandre l cr . Par G. Lecointe. 

Discusses the identity of lands seen by Bellingshausen and by the Belgian 
Antarctic Expedition. 

Arotio. Church Mitt . Intelligencer 27 (1902) : 998-904. Peck. 

Arctic Travelling : Two Hundred Miles in an Open Boat. Notes of a Journey 
from Cumberland Sound to Frobisher Bay. By the Rev. E. J. Peck. 

Arotio— Peary's Expedition. B. American 0.8 . 34 (1902) : .'137-34 9 

Mr. Peary's Return. With Map . 

Polar Exploration. Hassert 

Die Polarforschung. Gosohichte der Eutdeokungsreisen zum Nord- und Stidpol von 
don kltesten Zeiton biB zur Gegonwart. Yon Prof. Dr. Kurt HaBsert. Leipzig: 

R. G. Teubner, 1902. Size 7} x 5, pp. iv. and 156. Mape. 

MATHEXATI0AL GEOGRAPHY. 

Astronomy— Star Catalogue. Earn. 

Catalog von Sternen, deren Oerter durcli RclbBtst&ndige M eridian -Beob&ch tun gen 
bestinimt worden Bind, aus Band 67 bis 112 der Astronomisohen Nachriohteu 
reducirt auf 1875, o von Dr. N. M. Kam, naek dessen Tod herausgegoben von H. 

G. Yan do Sande Bakhuyzen. Amsterdam: Job. Miiller, 1901. Size 12 x 10}, 
pp. x*. and 368. Presented by the K. Alcttdemie van Wetenschappen t Amsterdam. 

Cartography. 

Service Gcographique dr l’Arm^e. Rapport sur let* travaux executes en 1901. 
Paris, 1902. Size 10 X GJ, pp. 40. Maps. 

Besides tho survey work in Franco, Algeria, and Tunis, progress has been made 
with the new edition of tho map of Africa, and with maps of parts of Europe, Asia, 
and America, on the soale of 1 : 1,000,000. 

Cartography— Areas. Petermanns M. 48 (1902): 213-215. Wagner. 

Die Einfiihrung von Flaohonzablen auf den Karten Yon Prof. Dr. Hermann 
Wagner. 

Cartography— Map-oolleotion. 

Musde r£trospectif do la ClasBO 14. Cartes et appareils de geographic et do 
ooamographie. Topograph ie, k 1* Exposition Universello Internationale de 1900, k 
PariB. Rapport dn Comite dTnBtallation. Size 11 x 7}, pp. 86. Illustrations. 
Presented by M. Henri Sarrian . 

Surveying. Bnrrard. 

Hand-Book of Professional Instructions for tho Trigonometrical Branoh, Survey 
of India Department. [Second Edition.] Prepared by Major S. G. Buroird. 
Calcutta, 1902. Size 10 X C, pp. xii., 268, and 46. Presented by the Surveyor- 
General. 

Tide gauges. P I. Civil Engineers 149 (1902) : 223-244. Dawson. 

Tide-gauges in Northern Climates and Isolated Situations. By Dr. W. B. Dawson. 
With Map and Diagrams. Also separate copy , presented by the Author. 

PHYSICAL AND BIOLOGICAL GEOGRAPHY. 

Climatology. Z. Ges. Erdk. Berlin (1902) : 611-629, 671-093. Freoh. 

Studien fiber das Elima der goologischen Yergangenheit. Yon Prof. Dr. Fritz 
Freoh. With Maps. 

Geomorphology— Hanging Talleys. Garwood. 

Quarterly J. Geolog. 8. 08 (1902) : 708-718. 

On the origin of some Hanging Valleys in the Alps and Himalayas. By Prof. E. 

J. Garwood. With Map ana Plates. 
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Geomorphology— Moors. Scottish G. Mag. 18 (1902) : 087-597. Smith. 

The Origin and Development of Heather Moorland. By Dr. W. G. Smith. 

A careful analysis of the work on the German heaths by Graolmer ( Journal , vol. 
zx. p. 551). 

Gravity. G Rd. 185 (1902) : 774-776. Collet. 

La pesantenr le long du pnrallfele inoyen. Note de J. Collett. 

Xumatology, J. Manchester G.S, 17 (1901) : 197-221. Greenwood. 

The Life of a Wave from its Cradle to its Grave. By Captain W. Nelson Green- 
wood. With Illustration*. 

Xnmatology— Ripple-marks and Danes. Bertololy. 

Kr&uaelungsmarken und Diinen. Von Dr. Ernst Bertololy. (Miinohcner Geo- 
graphisohe Studien, herausgegeben von Siogmund Gunther. Neuntes Sttiuk.) 
Miinohen: T. Ackermann, 1900. Rizo 9} x 0, pp. iv. and 190. 

Meteorology. J.G. 1 (1902) : 400-402. Jefferson 

The Influence of Ponds and Rivors on Atmospherical Temperatures. By Prof. 

M. 8. W. Jefferson. 

Oceanography. Schott 

Wissenschaftliche Ergcbnisse dor Deutschen Tiefsec-Expcdition auf dom Dampfer 
“Valdivia” 1898-1899. 1m Auftrago des Bcichsamtes des Innern horausgegoben 
von Carl Chun. Erster Band. Ooeanographie und Maritime Meteorologio im Auf- 
trage des Rciohs-Marine-Aintes beurboitet von Dr. Gerhard Rehott. Text and 
Atlas. Jena : Gustav Fisrher, 1902. Nizo 13} x 10}, pp, xii. and 404. Diagrams , 
Map , and Illustrations. 

To be reviewed. 

Oceanography. Xrtimmol. 

Das Wissen der Gegenwart. Deutsoho TJni versa] -Bibliothok fiir Gohildetc. 52 
Band. Der Ozean. Eine Einfiihrung in die Allgomeino Meereskunde. Voil Dr. 
Otto Kriimmel. Zweitc, Durohweg Vertassertc Anflage. Wein and Prag: F. 
Tempsky ; Leipzig: G Froytag. 1902. Size* 7$ x ft, pp. viii. and 2H(». Maps and 
Illustration*. Price 4m. 

Ooeanography— Currents. Russell 

J. and P.H.S. New South Wales 35 (1902) : 336-340. 

Current Papers, No. G. By IT. C. Bussell. With Charts. Also separate ropy, pre- 
sented \*y the Director of the Sydney Obserrntnry. 

Ooeanography — Soundings. Ann. Hydrographie 30 (1902): 513 515. Simonson 

Lothungen an der ostkiiste Rtidamcrikas. Von Kept. A. SimoiiBen 

Oceanography— Soundings. Ann. Hydrographie 30 (1901): 516-532. 

Dio Loth ungsreise des Kuhcldampfers “von Podbiolski ** iiber don Nordatlant- 
ischcu ozean im Sommer 1002. With Chart. 

Snow. Per. Museo La Plata 10 (1902): 313-326. Honthal 

Nieve penitente. Por Bodolfo Hauthal. With Plates 
Cf. note in the Journal for September, 1902 (p. 347). 

ANTHROPOGEOGRAPHY AND HISTORICAL GEOGRAPHY. 

Commercial— Chinohona. Abh. K.K.Q. Ges TFfVa 4 (1902) : 1-44. Dronke. 

Dio Verpflatizung des PiobcrrindenhnunicR aus seiner Hudamorikiiniselien lleimut 
naoh Asicn und anderon J/dndern. Von Julius Dronke. With Map*. 

Historical— Gerritsi. Wiohmann. 

Direk Gorritsz. Eiu Bcitrug zur EritdeokungsgosuhicUle des lC f,n und 17 1 '" 
.labrh undents Von Dr Arthur Wiohmann. Groningen : J. B. Wolters, 1899 
Size 10 X 0}, pp. 104. 

A valuable monograph on 1 )irok Gerritsz und his voyages. Translations of hitherto 
unpublished documents are given. 

Historical— Mile. Her (i. Ilaliana 0 (1902) : 473-498 Uuelli. 

Antonio di Tuneio Manetti, Paolo Toseanolli o la lunghezza delle raiglin nel Reeolo 
deile Reoporto. lVr Gustavo IJzielli. 

Historical— Travel. Jl.S.Jl. Beige G. 26 (1902) : 379-404. Dn Boil. 

LTvolulinn deB voyages. Par Albert Du Bois. 
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Political Geography— Boundaries. D’ Almeida 

B.8.Q. Com. Bordeaux 28 (1902) : 841-848. 

Lu notion dee frontibres en grfographie politique. By P. Cftmona d’ Almeida. 

Population of Oitiee. La G., B.S.G . Paris 6 (1902) : 818-821 . Weinreb. 

hoe grandee cites da moudc. By T. Weinreb. 

(lives the populations according to recent censuses. 

BIOGRAPHY. 

Bright. Bright. 

The Life Story of the Late Sir Clmrl oh Tilston Bright, Civil Engineer: with which 
is incorporated the story of the Atlantic Cable, and the first telegraph to India 
and the Colonics. By his brothor, Edward Brailsford Bright, and his son, Charles 
Bright 2 volumes. Westminster : A. Constable A Co , [not dated]. Size 9 x 9}, 
pp. (vol. i.) xx. and 500; (vol. ii.) xii. and 702. Portraits and Illustration*. 
Pretented by Mr. Charles Bright. 

Gastaldi. Grande. 

Stefano Grande. Notizie aulla vita e sullo opere di Giacomo Gastuldi, Cosmo- 
grafo Piemontese del Secolo xvi. (’on J'refaziom* di Luigi Hugnoa. Torino: 
Carlo Clausen, 1902. Size 9) x C}, pp. 100. 

Powell Science 16 ( 1 902) : 782-790. 

In Memory of John Wesley Powoll. 

On tho proceedings of a meeting convened by the* Smithsonian institution. 

Vftsoo da Gama. Telles da Gama 

Lq Comte-Amiml D. Vasco da Gama 1'urT). Mar ia Tidies da Gama. Paris: 

A. Roger and F. Chemoviz. 1902. Size 101 x 7J, pp xxvi. nnd 840. Map , Por- 
traits and Illustration*. Prior 25*. 

GENERAL. 

Almanao. 

Annuaire pour l’an 1908, public par le Ituroau des Longitudes. Avec des Notice b 
S oiontifiques. Paris: Gauthier Villurs. Size Oi x 4, pp. viii., 068, 54, 10, 4, 84, 
und 88. 

Encyclopaedia Britannioa. 

'I’ho Now Volumes of the Encyclopedia Brittmnica, constituting, in combination 
with the existing volumes of the Ninth Edition, tho Tenth Edition of that work. 
The eighth (ninth) of the new volumes, being volumes xxxii. (xxxiii.) of the com- 
plete work. London, etc., 1902. Size 11 x 8}, pp. (\ol xxxii) xxxviii. and 872 , 
(vol xxxiii.) xviii. and 940. Illustrations . rlr 

The body of the work iB completed by these volume^ only the maps and Indo\ 
being Htill to appear. 

Enoyolopadia Britannioa. 

The New Volumes of tlio Encyclopaedia Britannioa. . , . The sixth (seventh) of 
the Now Volumes, being Volume xxx. (xxxi.) of the Complete Work. London: 

A. Ac C. Black; and the Tim**, 1902. Size 11} X 8}, pp (vol. x\\ ) xv. and 810; 
(vol. xxxi.) xx. and 910. Maps and Illustration*. 

The more important geographical articles in these volumes include Limnology und 
Occunography, by Dr. H. R. Mill; Malay Aichipelago, by Dr. Jl. (). Forbes; Map, h> 
E. G. Ravonstoin and Dr. S. Uugu; and Polar Regions, bj Sir Clements Markham, 
Dr. NanBon, and Dr. II. R. Mill. 

Frenoh Colonies. Questions Dipl . rt Colon . 14 (1902) - 005-681. Buret 

I job villeH de suntc dans nos Colonies. Par Maurice Buret. 

Geography. P. American Philosoph. 8. 41 (1902'! : 235-259. Davis. 

Systematic Geography. By W. M. I Hivis. 

Geography. Giinther 

Eiitdeokungsgoschiohtn und Fortschritta der wisseuflohaftlichen Geographic ini 
neunzehnten Jahrhundert. Von Dr. Siegmund GUnther. Berlin: S. < ronbaoh, 
1902. Size 7} X 5, pp. 232. Vrin 2 s. Gd. 

An excellent summary of progress iu exploration anti scientific geography during 
the nineteenth century. 



V 214 ) 


Norwegian Language. Poeition. 

Norwegiachet Lesebucli. Lesestfioke iu der norwegisohen Reich sspraohe. Mit 
einem Anhange Ton Lesestiicken im “ Landsraoal ” nebst grommatikalisohen 
orbemerkungen fiber dan “ Landsmaal " und zwci Glossaren. Von J. C. Poestion. 
Wien, eio. : A. Hartleben [not dated]. Size 7 X 4}, pp. vili. and 184. Price 2m. 
Presented by the Publisher, 

Telegraphic Code. Atkinson. 

The Via Eastern Telegraphic Social Code. leaned nnder the Authorization of 
the Eastern Telegraph Company, etc. Compiled by Robert T. Atkinson. London : 
W. Hutchinson & Co., 1902. Size 8 X 5), pp. 320. Price 5*. net. Map. Pre- 
sented by the Publishers. 

Travel. Boehm. 

Over the World. By Sir Edgar Collins Boehm, Bart. London: Horace Cox, 
1902. Size 7} x 5, pp. xiv. ana 306. Illustrations. Presented by (he Publishers. 
Tear-hook. Trfibner. 

Minerva. Jahrbuch der Gelehrten Welt. Hemuagegeben von Dr. K. Trfibner. 
Zwolfter Jahrg&ng, 1902-1903. Straesburg : Kail J. Trfibner, 1903. Size 6 x 4}, 
pp. xl. and 1332. Portraits 


NEW HAPS. 

By B. A. BEEVES, Map Curator , R.G.8. 

EUROPE. 

Austria-Hungary. Art aria. 

Eisenbahn- n. Postkarte Vbn Oesterreioh-Ungarn. Vierte Nnubearbeitnng. 3 
Auflage. Scale 1 : 1,500,000 or 23 6 stat. miles to an inoli. Vienna : Verlag von 
Artaria A Co., 1903. Pries 2.20 kronen. Presented hy the Publishers. 

England and Wales. Ordnanoe Survey. 

Ordnance Survey or England and Wales Revised sheots published by the 
Director-General of the Ordnanoe Survey, Southampton, from December 1 to 31, 
1902. 

1 inoh : — * 

With hills in brown or black, 79, 89, 102, 103, 104, 120, 142, 165 (engraved). 
Is. eaeh . 

Printed in colours: 95 and 107 (combined), Is. 6<l 108, 109, 110, 112, 113, 115, 
123,126,149,155. Is. each. 

6-inch — County Maps : — 

Cambridgeshire, 28 b.e., 33 n.w. Dorsetshire, 3 s.w., 7 s.w., 32 n.w., 41 n.w., s.w., 
s.K., 49 b.w., 50 n.e., 55 n.w. Huntingdonshire, 19 b.e., 20 s.w., 23 n.w. Mont- 
gomeryshire, 15 n.w., 16 n.w., 19 b.w., 20 n.w., N.8., b.w., 21 S.E., 22 n.e. Shrop- 
shire (5 a b.k. and 5 s.w,) T 12 N.w., 21 s.e., 28 s.w., 39 n.e., 40 n.w. Staffordshire, 
46 S.E., 50 n.e., 52 n.e., s.w., 56 s.e., 58 s.w., 59 s.w. Is. each. 

25-ineh — County Maps : — 

Cambridgeshire, XIII. 5, 9; XXVII. 14; XXXI. 14, 15; XXXIX. 5; XL. 1, 2, 

4, 5; XL VI. 2, 3, 5, 6, 7, 8, 9, 10, 11, 12, 18, 14, 16; XL VII. 18, 15, 16; XLVIII. 

5 ; LIll. 2, 3, 6, 9, 10, 13 ; LV. 13. Doreetehire, XXI. 5, 15, 16 ; XXX. 5, 7, 9, 
15; LIV. 8; LVII1. 15. ttoucesterihire, X. 6; XV. 15; XXII. 16; XXVII. 7, 
8. 9, 10, 11, 12, 14; XXIX. 8, 11 ; XL1II. 8, 9, 11, 12; XLIV. 1, 2, 8, 4, 5, 6, 8. 9, 
10, 11, 12, 15, 16 ; XLV. 1,9; XLVI. 2 ; LII. 7, 8 ; LIV. 8. 10 ; LVIII. 12, 14 ; 
LX. 11; LXV. 12, 15; LXVIII. 8, 15, 16; LXX. 13, 14; LXXIV. 18. Leicester- 
shire, V. 5, 13; IX. 8, 16. Montgomeryshire, XXX. 16; XXXI. 14; XXXVI. 
JC; XXXVII. 6, 8, 9, 11, 15; XXXVIII. 3, 6, 8; XLIII. 8, 10, 18; XLVII. 16; 
XLVIII. 7, 9, 10, 11, 15 ; LII. 2. Radnorshire, III. 15; IIIa. 16; VII. 15, 16; 
VIII 2, 8. Shropshire, XLVI. 16; XLVII. 8, 4, 7, 8, 10, 14; XLVIII. 4; LI. 
14 ; LIII. 8 ; LIV. 1, 6, 8; LV. 3, 14; LVIII. 1, 2, 3, 4, 5, 6, 7, 10, 11 ; LIX. 9, 
10; LXIII. 1, 5, 11. Staffordshire, LXII. 11, 12 ; LXIII. 12 ; LXV. 0. Warwick- 
shire, V. 6. Worcestershire and Do. (Dot. Nos. 4, 6, and 7); VIII. 14; XIV. 
2,3,5, 6, 7. 8, 9, 10, 11, 12; LVIII. 15; LXII. 10; LXIII. 9, 18. Yorkshire, 
CCLXXXIV. 10; OCLXXXV. 9; CCLXXXVI. 5, 9 ; OCLXXXIX. 16; 
COXC. 9 ; OCXOII. 1, 5. 3s. each. 
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4 miles to 1 inoh— Miscellaneous Maps 

Petty Sessional Division Maps in colour : — Herefordshire, Lancashire, Norfolk, 
Northamptonshire, Nottinghamshire, Oxfordshire, Pembrokeshire, Radnorshire, 
Somerset, Staffordshire, Surrey, Sussex, Warwickshire, Westmorland, Wiltshire, 
Yorkshire (North Riding), Yorkshire (West Riding). Gd. each. 

(E. Stanford, London Agent) 

England and Wales. Bartholomew. 

The Survey Atlas of England and Wales. A series of eighty-four plates of maps 
and plans, with Descriptive Text, illustrating the Topography, Physiography, 
Geology, Climate, and the Political and Commercial Features of the Country. 
Designed by and prepared under the direction of J. G. Bartholomew, f.r.s.e., 
f.r.o.s. Edinburgh : John Bartholomew & Co. Under the patronage of the Royal 
Geographical Society. 1903. To be published in twenty-one monthly parts at 2«. tirf. 
each. 

A special notice of this atlas is given in this number of the Geographical Journal , 
p. 164. 

Europe. Bureau International des Administrations Telegraphiques, Bern. 

Carte des Communications TdllgraphiqueB du Rlgimo Europden, dressee d’aprbs 
des documents offlciels par le Bureau International des Administrations Tdld- 
graphiques. Scale 1 : 5,150,000 or 811 stat. miles to an inch. 4 sheets. Bern : 
Bureau International des Administration Telegraphiques. 


Asia Minor. Fitmer. 

Uegenkarto von Klein- Asien. Von R. Fitzuer. Scale 1 : 3,700,000 or 583 stat. 
miles to an inoh. Petermanns Geographische Mitteilungen , Erganzungsheft No. 140. 
Gotha : Justus Perthes, 1902. Presented by the Publishers. 

Asia Minor. Xiepert. 

Karte von KloinaBien. Soale 1 : 400,000 or 6 3 stat. miles to an inch. Von Dr. 
Richard Kiopert. Sheet B. V., Biwas. Berlin : Dietrich Reimer (Ernst Vohson), 
1902. Price 6 marks. 

There are now altogether nine sheets of this map published out of the twonty-four 
of which it will consist when complete. The present sheet includes the arta between 

38° 50' and 40° 40' N. lat., and 86° 20' and 89° 30' E. long. It is in every respect 

similar, as regards style of production, to those previously publiahed, the hill work 
being in brown, with the lottoring, roads, and rivers in black. 

China. Madrolle and Bailie. 

Atlas do 1’Empire Chinoin Par Cl. Madrolle el A. Bailie. Scale 1 : 3.000,000 or 
47*3 stat. miles to an im-li. Sheets: Canton, Peking. Paris, 1900-1001. Price 
1 .50 fr. each sheet. 

It has been attempted to give a good deal of information on these sheets, not- 
withstanding their comparatively small scale (I: 8,000,000) and somewhat rough 
appearance. They show the territories conceded to European power, ports open 
to foreign commerce, mission stations, lighthouses, limit of the navigability of rivors, 
altitudes, the character and relative importance of Chinese cities and towns, canals, 
railways, steamers, and telegraph lines, and other information. There is also an inset 
showing the languages of Southern China. 

Japan. Yamasaki. 

Tiefenkarte des japanisohen Binnenmeeres Setonchi. Von Dr. N. Yamasaki. 
Scale 1 : 600,000 or 9*4 stat. miles to an inoh. Petermanns Geographische Mit- 
teilungen, Jahrgang 1902, Taf. 20. Gotha: Justus PertheB. Presented by the 
Publisher . 

AFBICA. 

Afrioa. Intelligence Division, War Offlee. 

Africa. Soale 1 : 1,000,000 or 15*7 stat. miles to an inoh. Sheet 88, Juba river. 
London : Intelligence Division, War Offloe. Stanford. Price 2 s. Presented by the 
Director-General of Mobilisation and Military Intelligence. 

Afrioa. Niox. 

G. Niox. Atlas de Geographic Gdudral. Afriqiio. Fascioule special de cinq 
feuilles. No. 26, Afrique d* ensemble, scale 1 : 16,000,000 or 252*5 stat. milcB to an 
inoh ; No. 28, Algdrie et Tunisie, soale 1 : 2,000,000 or 31*5 stat. miles to an inoh ; 
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No. 2:* M \ Region saharienno franqaise, soale I : 4,000,000 or 631 Btat. miles to an 
inoh; No. 24, Henegal-Nigor, soale 1: 8,000,000 or 126 2 atat. miles to an inch; 

No. 24 l,l % Congo-Nil, scale 1 : 8,000,000 or 126‘2 atat. miloa to an inoh. Paris: 

Oh. Dolagrave, 3903. Price llfr. Presented by the Publisher, 

In addition to a general map of Afrioa on tho scale of 1 : 16,000,000, thore are 
contained in the same cover four other maps of different parts of the continent, viz 
Sonegal-Nigor region ; Algeria and TuniB ; Krouoh Sahara ; uud Central Afrioa, Upper 
Nilo and Congo region. Theao maps, somewhat roughly executed, are coloured to 
aliow territorial possessions and spheres of influonce, hut the Transvaal and Orange 
River Colony are shown as independent states. The maps are on larger scales than 
those of most general atlases. Othor parts will be published later. 

Afrioa. Service Geographique de l’Armee, Paris. 

Carte d’Afriquo. Beale 1 : 2,000,000 or 31 *6 stat. miles to an inch. Sheet : 8, 

Tjo Cairo. Service Geographique de I’Arm^e, Paris. Price 1 fr. 

This sheet is a new edition revised and corrected np to 1001. Situated as It iB at 
the extreme north-east corner, it serves well to show tho groat distortion in tho con- 
figuration of the land produced by using tho orthographic projection, which was, for 
some remarkable reason, chosen fur this map. There are inset plans of Alexandria, 
Cairo, Port Said, Suez, and Ismailia. 

Somaliland. Intelligence Division, War Office. 

Map of a portion of Somaliland. Soale 1 : 1,000,000 or 15-7 stnt. miles to an inch. 
liOndon : Intelligence Division, War Office, 1902. Price 3s. Presented by the. 
Director-General of Mobilization and Military Intelligence. 

This map has been prepared in connection with tho present military operations 
in Somaliland, and consists of parts of sheets 68 n.w., 69 n.ij., 80 s.w., 81 s.k. of the 
Intelligence Division 1 : 1,000,000 map of Africa. It incladuB the region from Berboru 
on the north to just below Bari on tho Webi Shebeli on the south, and from Uargeisa 
on the west to tho meridian of 50° 30' E. on the east. 

Somaliland. Stanford. 

Map of the British Somali Coast Protectorate. Scale 1 : 1,000,000 or 15-7 stat. 
miles to an inch. London : Edward Stanford, 1902. Price 5s. Presented by the 
Publisher. 

Includes tho region between 6° and 11° 40' N. lat. mid 42° 20' and f»0 n K. long. 
It thus shows British Somaliland, tho Ogaden country, and u part of the Italian 
proteotorato on the cast coaRf, and will servo to illustrate the scene of tho proBont 
military operations. 

Tunis. Service Geographique de l’Armee, Paris 

Tunisie. Scale 1 : 100,000 or 15 stat. mile to an inoh. Shoot No. XXV., Jana. 
Paris: Servioo Geographic] ue do 1’ Armen, Price 1.20 fr. 

AMERICA. 

Canada. Turnbull. 

Map showing exploration between Lukes Winnipeg, Manitoba, and WinnipogosiB. 
Scale 1 : 380,160 or 6 stat. miles to an inch. To accompany the report of ThoB. 
Turnbull, d.lh., dated February 9, 1901, in the * Annual Keport of tho Depart- 
ment of the Interior for 1901.’ Ottawa, 1901. Presented by the Surveyor-General 
of Canada. 

Canada. White-Eraser and Baint Cyr. 

Map of the Country adjacent to the 60th parallel of latitude from TeBlin lake to 
Alsek river. Scale 1 : 380,160 or 6 stat. miles to an inch. To acoompany reports 
of George Whito-Fraser, and Arthur Saint Cyr, in the • Annual Report of the 
Department of the Interior for 1901.’ Ottawa, 1901. Presented by the Surveyor- 
General of Canada . 

Guatemala. Bureau of the American Republics, Washington. 

Guatemala from official and other souroes. Prepared in the Bureau of the 
American Republics. William Woodville Rookhill, Director. Compiled and 
drawn by M. Heudgcs. Scale 1 : 792,000 or 15'2 stat. miles to an inch. Wash- 
ington, D.G., 1902. Presented by Colonel G. E. Church . 

A useful general map of Guatemala, indicating in rod letters the approximate 
location of twenty-two different minerals throughout the country. A good deal of 
other information concerning portB, means of communication, lights, etc., is given. 
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Paraguay. Idiaquei. 

Mapa dc la frontera con ©1 Paraguay. Formado por Eduardo Idiaquez Inir do 
lumites. Scale 1 : 2,900,000 or 45-7 stat. miles to an inch. La Paz : La Direction 
de Limites, 1902. Presented by the Ofitinu National de Emigration , Estadistiou 
La Pat. 


This map includes the region of the Gran Chaco, lying botweon the Pileomayo 
and Paraguay rivers, and shows iu various symbols the various boundaries between 
Bolivia and Paraguay according to the claims of the two countries and different 
treaties. A clear explanation is given of the various signs employed to indicate the 
different lines. The routes of the expeditions of Dr. CamjKJS and A. Tho uar are also 
given. 


United States. Band, McNally ft Co. 

Indexed County and Township Pocket Map of Minnesota. Beale 1 : 1,013,760 or 
16 stat. miles to an inch. Now edition, 1902. Price $0.25. — Vest Pocket Map of 
Michigan. Northern: Beale l : 1,019,7110 or 16 stat. miles to an inch; Southern : 
Scale 1:769,320 or 12 stat. ini los to an inch. Price $0.15 each. Chicago ami 
New York : Hand, McNally A Co., 1902. Presented by the Publishers. 


ATLANTIC OCEAN. 

Atlantio Ooean. Ne uma yer. 

Deutsche Son war to. Atlantisohur Ozoan. Ein Atlas you 29 Kartell, dio pbysikal- 
iuohon Vorhaltnisso uiid dio Vorkohrs-Strassen darsteilend, niit einer orlauterndcn 
Einleiluug und als Beilago zum Segelhandhuch fur den Atlautischen Ozoan. 
Zweito Auflage. Horausgegobon von der Direktion. Hamburg : L. Frierierichsen 
A Co., 1992. Presented by Prof. (I Nenmaytr. 


POLAR REGIONS. 

North Polar Region. lsaohsen. 

Ubersiohtsskizzu der von der Norwegisohon Fram-Expedition 1898-1902, erforsoh- 
ten Polargebiete. Von Gunnar Isachscn. Scale 1 : 6,000,000 or 94 6 stat. miles 
to on inch. Pctermanns Qeogruphisohe Mitttilungen t .Tali i gang, 1902. Taf. 21. 
Gotha: Justus Perthes. Presented by the Publishers. 


GENERAL 

Anoient Geography. Xiepert. 

VormoQ Orbis Antiqui. 86 Karten im Format von 52 : ill cm. mit Kritisohen Text 
und Quellenangabe zu jodor Karto. No. xxiii. Italia Superior cum llegionibus 
AlpiuiB. Mit. 11 Sciton Text. Erganzt und heraiisgogobou von Rickard Kieperi. 
Borlin : Dietrich Roimer (Ernst VohBen), 1902. Price 8 marks. 

The present part of this atlas of ancient geography contains Sheet xxiii.. Northern 
Italy ana the adjacent Alpine countries, with ole veil pages of letterpress, descriptive 
und critical, which gives also tho authorities consulted in the construction of the maps. 
There aro now altogether nine sheets publishod out of the thirty-six of which the com- 
plete atlas will consist when finished. 

German Colonies. Bprigade and Moisei 

Grosser Doutscher Kolonialatlas. Bearboitot von Faul Kprigude und Max Moisol. 
Horausgegobon von der Kolonial-Abtheilung dos Aiiswhrtigeti Amts Licferung 
2. Die deutsehen Besitzungon im Btillen Ooean und Kiautschou. Berlin : Diet- 
rich Roimer (Ernst Vohsen), 1902. Presented by tin i Publisher . 

The first part of this atlas of the Gorman colonies was published in 1902, and 
notiued in the Geographical Journal for January, 1902. This second part contains 
the following maps: No. 26. German New Guinea (wostorn Bheot); No. 27, Gorman 
New Guinea (oastern sheet); No. 28, The Ladrones and Marshall Islands. The first 
two are on the scale of 1 : 2,000,000, and the third on that of 1 : 3,000,000. After the 
map is an index to the names on the map of tho Kameruns, which appeurod in tho 
first part. The maps are woll drawn and printed in oolours. Insets are given on 
enlarged scales of important buys and harbours. 

World. Bureau International des Administrations Telegraphiquei, Ben. 

C 'arte des Communications Tdlegrapkiquos due Regime Extru-Europeen, drueaue 
d’aprbs des documents oflloiels par le bureau International dos Administrations 
Telegraphiques. Beale 1 : 20,997,504 or 331 *4 stat miles to an inch. 4 Sheets. 
Bern : Bureau International des Administrations Telegraphiques, Bern, 1902. 

This is a map of the World on Mercator's projection, in four sheets, each measuring 
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17$ x 28 1 inches, upon whioh the telegraph lines, both overland and submarine, are 
shown in black. Boundaries of the various oouotries are shown in red, and the water 
is tinted blue. 

World. Einando. 

Prof. Oostanxo Binaudo. Atlanta Storioo per el Souole Seoondarie. Parte Prima. 

II Mondo Antico. 19 Oarte e Repertorio di titti i nomi. Disegni di Domenioo 
IiOoohi. Turin : G. B. Paravia & Co., 1902. Pretented by the PnbUthert. 

This is the first part of a little general atlas specially prepared for the use of 
Italian secondary schools. It contains nineteen maps and plans dealing with ancient 
geography. These have been drawn by Domenioo Looohi from reliable authorities, 
and printed in colours. They are aooompanied by letterpress and an alphabetical 
index to place-names. 

World. Stieler. 

Neue, neunte Lieferungs-Ausgabe von Stieler's Hand-Atlas, 100 Karten in 
Kupferstioh. 11, 12, 18, and 14 Lieferung. Gotha: Justus Perthes. Priee 80 pf. 
each part. 

Parts 11 and 12 (in one) ooutain: No. 42, South Scandinavia, 1:2,500,000, by C. 
Scherrer; No. 79, S.W. sheet of a four-sheet map of Australia in four sheets, 
1:5,000,000, by Dr. H. Haack; Nos. 88 and 90, United States, sheets 3 and 5. 
1 : 8,700,000, by H. Habenioht. — Parts 13 and 14 (in one): No. 13,Thuringian States, 
1:500,000, by O. Scherrer and O. Koffmahn; No. 65, Japan, Korea, and Eastern 
China, 1 : 7,500,000, by O. Barioh ; Nos. 87 and 89, United States, sheets 2 and 4, 
1 : 3,700,000, by H. Habenicht. 


CHARTS. 

North Atiantio Ooean and Mediterranean Sea. Meteorological Offioe, London. 

Pilot Chart of the North Atiantio and Mediterranean for January, 1903. London : 
Meteorological Offioe. Price 6d. Pretented by the Meteorological Office, London. 

United States Oharts. United States Hydrographio Offioe. 

Pilot Chart of the North Atlantic Ooean for December, 1902; and of the North 
Pacifio Ooean for January, 1903. U.S. Hydrographio Office, Washington, D.C. 
Pretented by the U.8. Hydrographic Office. 


fHOTOUAPHS. 

Burma, Siam, etc, Rigby and Armstrong. 



The route followed by Captains Bigby and Armstrong, during which these photo- 
graphs were taken, waB from Moulmein to Pupun, thence to Mong Haut, in Siam, 
crossing the Selwin at Dagwin Ferry, and on to Cheng-hai ; hence to Ssumao, in south 
Yunnan, Puerh, Mong Lieh, Manhao, on the Bed river, Mong-tsu, Kai-hua fu, E&giang, 
and thenoe on to Hanoi in Tongking. A great part of the country traversed is very 
imperfectly known, and the photographs, though small, are thuB important 

(1) On the Yonzalin river, Burma ; (2) Unloading the elephants on the banks of 
the Sal win river, Dagwin ferry ; (8) South gate of Mainglungyi, Siam : (4 and 5) 
Elephant transport: a bad bit of road between Mainglungyi and Mong-haut; (6) On 
the Moping river, Siam; (7) Siamese boats, Mepiug river; (8) Irrigation water- 
wheel, Mepiug river; (9) A Siamese “ Wfit,” or temple; (10) Camp at Meohali: a 
rest-house ; (11) Laos on the march ; (12) House of Dr. Denman (American missionary), 
Cheng-hai ; (13) Miaotsu people at Cheng-hai ; (14) Natives of Ta-si-lek village in S. 
Shan State of Keng-tung ; (15) Akkoe at Mong-lin, S. Shan States; (16) Akko girl, 
Monglin ; (17 and 18) Leu women, Mong-Yawn ; (19) Mekong river, near Paliao, S. 
Shan States ; (20) At Mong-Yawn fair ; (21) A jungle oainp ; (22) View down Mekong 
river, -near Mongnam ferry ; (28) Shan girls on trek; (24) The ranthai mule-saddle; 
(25) A midday halt ; (26) “ Wilt " at Tapun in Kong-huug, Chinese Shan States ; (27) 
A Keng-hung village ; (28) Shan women ; (29) Shan Talok women; (80) Camp at Tn- 
ko-Ohai In hills south of Ssumao; (81) Puteng valley, south of Ssumao; (82) Chinese 
Imperial Customs building, Ssumao; (88) West gate of Ssumao; (84) South gate and 
street, Ssumao; (85) Cotton caravan outside the custom-house, Ssumao; (86) The 
“ Ting ” (magistrate) of Ssumao returning from a visit to the oustom-house ; (87) 
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Mwket Smmw ; (88) Street end roof. in Seumao ; (89) Shane at the market, Senmao ; 

.u. gf R 1 * n8 " S° : . (41) A Mf ™ du »e“‘ i» the market, Henmau; (42) 

Main etree t, Baumao , (48) Spring prooeeelon, Seumao (eoldiere); (44 and 47) Spring 
lHooeeaion ; (45) Spnng proeeeeion, eoldiere and bannermen ; (46) The “ Tine ” of 
Senmao in earing proeeeeion ; (48 and 52) Proeeeeion of the gode, Senmao, takea place 
““““Ny to January ; (49) A oar in the proeeeeion of the gode ; (50) A oar eupportmg 
Ihe UP “ “ g ° U i j 51 > ‘he god. ; (58) Bridie™ in prooSSin of 

w 0 ?*!? n ✓.CFo *i 091 wlt ^ “gele ; (55) God of war in proeeeeion ; 
*’ ^? ko1 ’ irV S rid ** °, n ro * <1 from Seumao to Puerh; (58) Terraced 
«Vl^ 0ng ' h * le ?, : (59) Nape valley ; (60) A Talley on the Puerh— Mong-lieh 
^T^‘. ien wUe ?! (“> M ong-lleh Talley; (68) Mong-lieh Tillage; 

0lll : m »‘P»J (55) Our eecort from Mong-lioh; (66) A Ohi-ma-pa 
girl, (67) Automatie gram-huekei worked by water; (68)Terraoed paddy-field; (69) 
i P°) Wuni women ; (71) Manhao on Bed riTer; (72) A Shan-ohai 
Talley ; (78) Kooky country abore Yaoto; (74) Native of K. Yunnan; (75) On the road 
" ““tong ; (76) llodcy country on road to A-la-.hu ; (77) Temple on road to Kai-hua- 
w. (78) On the road near Kai-bua-fu; (79) The Clear riTer near Kai-bna-fn; (80) 
li f? Bmk91 ,’ A, Yn ,?, nlln • (®1) Street Shue-li-kai ; (82) Ohineae in Bhue- 

11 -kai; (83) Ma-h-po ; (84) My Chinese interpreter. 


Farbe Islands. 


Hepburn. 


unfavourable meteorological conditions which prevailed at the timo of his visits Mr 
Hepburn may be congratulated upon the results he has obtained, many of the photo- 
foUow* _ in £ ©xtremely good. They aro platinotypo prints. The titles are as 

Ktroino island :-(l) Thorshavn, the capital; (2) South harbour, Thorshavn; (3) 
The bridge, Thorshavn; (4) The hotel, Thorshavn; (5) Fishing-boats, Thorshavn; 
tLIS' ^orshavu; (7) Whales jaw gate, Thorshavn; (8 and 9) Streets, 
Thorshavn ; (10) A fisherman^ funeral, Thorshavn ; (11) The doctor’s house and pony, 
Thorshavn; (12) Evening, Thorshavn; (13) The outskirts of Thorshavn; (14) The 
Hongebroo, 1 horshavn ; fl5) The British Consulate; (16) The British Consul in his 
boat ; (1/-19) The north harbour, Thorshavn ; (20) Frudriks vaag, Thorshavn; (21) A 
group of boys and pony, Thorshavn ; (22) King Oscar’s monument, Thorshavn ; (23) Wool 
drying in a street .Thorshavn ; (24) The Skerry rooks off Hoyvig; (25) Vestmanhavn, 
Wlmle bay ; (26) Coast at Hoyvig; (27) Bird Olifls at Nordordahl; (28) Cairn on road 
to Yelbistad; (29) Kalbaok ohurch; (30) River near Kalbak; (31) The coast near 
Thorshavn; (32) The fort, Thorshavn; (33) Saudegjerde river; (34) Saudegierde 
Swi °7v river near mouth; (36) Distant view of the 

rir? a °* ? o1 *Sl 1 ^ » (38) Women carrying peat ; (39) Faroese boys ; 

(41) A peat-gatherer ; (42) Photograph from model of Faroese boat ; (43) Faroese boat- 
men ; (44) harfiese flsherfolk; (45) Faroese children ; (46) Woman dyeing cloth ; (47) 
Gleaning fish; (48) Farm Kirkebo; (49 and 50) Riliis of monaste^, (51) 

Ancient log house, Kirkebo; (52) Boat houses, Kirkebo; (53) Going to churoh, 
Hukebo; (.>4) The churoh, Kirkebo; (55) Farm house and church gate, Kirkebo; 

Kirkeb °J (57) Thw trading Btoamer Smircl; (58) The whaler 
( . 59 > ?, n A i h S ¥ vik! < G0 > Harpoon gun of the Sdvik; (61) 

Kolleflord ; (62) A haul of Seythe; (63) Drying fish on housetops; (64) Drying fish 
on rooks; (G5) Stacking fish; (66) Cutting up whale flesh. Sydero island (67) 
Women carrying fish, Traugj is vaag ; (68) Fish drying on rocks, Trungjisvaag ; (69) 
"Jove Trangjmvaag; (70) Cave at Trodboe, near Trangisjvaag. Osterd island : 
r-(71) Skjaale ; (72) Strender, disembarking pony; (73) Landing at Funding; (74) A 
•Faroese on bridge noar Funding; (75) Funding Fiord from Slettaratinde ; (76) On the 
slopes of Slettaratinde ; (77) The summit of Slettaratinde ; (78) On the summit of 
uSf ta, Ji ind Si (79 ftnd 80 ^ Neighbouring peaks, from Slettaratinde; (81) Lake above 
Hide, from Slettaratinde ; (82) Slettaratinde (summit not in view); (88) Eide; (84) 
Leaving Eide. Nolso;— (85) Southern extremity of Nolso; (86) The 44 eye of the 
needle, natural arch; (87) Haymaking; (88) Nolso Eide ; (89) Boat and crew enter- 
» ft ^yej/^NoWi. Vaago Island <91) Midvaag, Whale bay ; (92) The “ Witch’s 
Finger; (98) The “Witch’s Finger,” front view; (94) The base of the “Witch’s 
vSfi 0 !! : —(95) Rooks above Klaksvig ; (96) Pinnacle near the summit 

(87) From Klak, looking south ; (98) Kalso fiord, from Klak. Kalso island : 
-(99) Mydledal ; (100) Northern extremity of Kalso, from sketch. 
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Peril*. Withsrby. 

Thirty-six photographs of South- Wcitom Persia, taken by H. F. Witherby, Esq. 

Presented by H. F, Witherby , Esq. 

These photographs wore taken by Mr. Witherby during his journeys between 
Bushire and Shiraz. He has divided them into three sections, the first, Nos. 1 to 1 1, 
illustrating the country traversed from Buihire to Shiraz; the second. Nos. 12 to 20, 
the return journey to Bushire, which was by a different route, and the third, Nos. 30 
to 86, photographs of the inhabitants. The following is a list of tho titles : — 

(1) Landing from ship at Bushire; (2) Bridge over the Daliki river between 
Bushire and Shiraz; (8) Mian Kotal; (4) Kotol l'oi-i-Zun, between Bushire and 
Shiraz ; (5) An lliyat camp, from Shahpur Shalir ; (C) Dasht-i-Bam ; (7) Camp in the 
Dasht-i-Bam ; (8) An oak tree in the Dasht-i-Bam ; (0) Northern end of Dasht-i-Bam, 
near Naksh-i-Bahram ; (10) Shul river, Tang-i-Giro; (11) View over the Tang-i-Giru ; 
(12) lliyat camp near Aliabad, near Ardftkun; (13) Ardakun, north-west of Shiraz; 

(14) ( -amp between Ardakun and Kuh-i-Dinur; (15) On the way to Kuh-i-Diuar from 
Ardakan; (1C) Kuh-i-Dinur from the east side, lliyats in foreground; (17) Kuh-i- 
Dinar from the east; (18) Gardau-i-Bijan, tho puss over the Kuh-i-Dinar; (19) A piece 
of the track over Kuh-i-Diuar ; (20) A snow-slope on east aide of Gardau-i-Bijan , (21) 
Kuh-i-Dinar from near Siaakht, on its western slope ; (22) View to south-east near 
Sisakt, on west side of Kuh-i-Dinar ; (28) lliyats travelling over the Gardan-i-Bijan, 
Kuh-i-Dinar; (24) Kuh-i-Dinar from the west; (25) Near Sisakt; (20) Khersun river, 
west side of Kuh-i-Dinur ; (27) In the oak woods on western side of Kuh-i-Dinar ; (28) 
“Tung,” near Bijo, south-west of Kuh-i-Dinar; (29) At the bottom of a “ tang ” near 
Bijo; (30) Thrashed com near Nurabad; (31) Shikari with old gun with oudgol- 
shaped stock near Basht ; (32) Tent of Abdullah Khan, chief of Farsi Meduu lliyats, 
in I*o Dinar; (33) Visitors near Naksh-i-Bahram, Dusht-i-Bam; (34 and 36) Delation 
lliyats at Bijo, near Bariit ; (35) A typical lliyat. 

Upper Nile. Crispin. 

Eighteen photographs of the Nuer Country, and the fciudd of the White Nile. 

By E. 8. Crispin, Esq., M.u.c.s^ l.b.o.p. Presented by E. S. Crispin , Esq., 

M.H.C.8 ., L.R.C.P. 

Dr. Crispin's photographs form an interesting little set, both as illustrating the 
types of natives and the remarkable Budd blocks, which have for so long impeded 
navigation on the upper Nile und its tributaries. The following are tho titles : — 

(1) Shilluks in dug-out canoe, Sobat river ; (2) Dinka dance, Gobjak, on the Bobat 
river; (3) Shol-Ajik; (4) Two fine bullocks belonging to Nuerg; (5) Tusks and 
pyramid ut Keik ; (<») Denkur’s capital, Koik, pyramid in centre ; (7) Bugler, 10th 
Sudanese; (8) Detachment of 10th Sudanese at Hliitt; (9) A general view of newly 
opened channel through sudd, with small sudd across it ; (10) ('amp on piece of true 
river-bank in the sudd; (11) Men landing from the bows of the steamer on to a 
sudd-block with its top growth of papyrus ; (12) Men on sudd-block clouring the toil 
growth; (13) Top growth out down and sudd-block out into sections; (14) Steamer 
Low ingout block of sudd, men standing round and holding the hawser in position ; 

(15) Steamer towing out sudd-block; (16) Block towed out into open water, much 
diminished in size during its journey, partly by compression und purtly by the front 
edge rolling under ; (17) hudd-bluck let go in open water, Heating down Btream j (18) 
Camp on hard ground in sudd. 

Vladivostok. 

l'anoramu of Vladivostok harbour and town. Presented by Captain F. (U Malian . 

This panorama is in Jive parts, eaoh of which consists of a very clear print from u 
lull-size plate. It is the production of a local Russian photographer. 


NJ.- ft would greatly add to the value of the collection of Photo- 
graphs whloh has been established in the Map Boom, if all the Fellovge 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they will be 
acknowledged. Should the donor have purchased the photographs. It 
will be useftd for reference if the name of the photographer end hie 
eddraes are given. 
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THREE YEARS* EXPLORATION IN CENTRAL ASIA, 1899-1902/ 

By Dr. SVEN HEDIN. 

It was on June 24, 1899, that I left Stookholm for the fourth time in 
queBt of new experiences and new adventures in the heart of Central 
Asia. That journey, which occupied a period of three years and three 
days, is now happily concluded. And to-night I have the pleasure and 
privilege of laying before you an account of my various journoyings in 
the centre of the great continent which I have just mentioned. 

My preparations for this my last journey resulted in a rather pon- 
derous, but certainly more complete, outfit than I had carried with me 
in any of my previous expeditions/ Still I had no reason to complain 
on this score, sinoe, through the courtesy of his Imperial Majesty the 
Czar of Russia, I was granted full exemption from oustoms duties, as 
well as free travelling and free transport through the length and 
breadth of his empire. The same monarch also gave me an escort of 
four Cossacks, fine, honest fellows, who, for their loyalty and oouragu, 
were, at the olose of their lerm of service, rewarded with gold medals 
by both his Majesty the King of Sweden and his Imperial Majesty 
the Czar. 

For the journey through the Trans-Caspian region I had Ihe honour 
of a railway oarriage all to myself, the last on the train, so that, from 
the platform in its rear, I was able to enjoy an uninterrupted bird’s-9} e 

* Map, p. 818. This is simply a provisional sketch-map to show Dr. lied in’s routes 
It is hoped that a finished map embodying Dr. Hcdin's discoveries will be ready for 
publication bofore the end of the year. 

t The means for undertaking this journey were chiefly given by H.M. the King of 
Sweden and Norway and some Swedish gontlemen, among others Emanuel Nobe\ 
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view of the country we were travelling through. After that I journeyed 
by a well-known route from Osh to Kashgar. At Kashgar I raised and 
equipped a caravan of fifteen camels and ten horses, and with them 
marched to Lailik on the Yarkand-daria. 

I had already crossed Eastern Turkestan in almost every direction, 
and the river was the only route with which I was not acquainted. 
< ’onsequently, I decided to make its muddy waters carry me down to 
the region of Lob-Nor. As being the best suited for my purpose, 1 
bought an ordinary ferry-boat, one of the kind which Is ordinarily 
employed for ferrying goods across the river at those points where it 
is intersected by the caravan routes, and fittod it up as a comfortable 
floating house, which became my dwelling-place for many long months. 
This led to a regular workshop being established in the middle of the 
desert, carpenters and smiths being sent for from Yarkand to make 
such alterations in the craft as were necessary. I had a deck fitted 
over the fore part, and upon that set up my tent. Its interior was 
fitted up as a Btudy, a writing-table, made out of a couple of boxeB, 
being placed at the entranoe. From that vantage-ground I commanded 
a complete view of the river during the whole of my journey of over 
l.'lOO miles. Not a single bend, or lagoon, or sandhill, or grove of 
trees escaped my observation ; all were successively plotted on my maps 
as we glided on past them one after the other. Amidships I had a 
hut erected of planks and black rags, to serve as a photographic dark- 
room. It was provided with tables and benches, while a barrel was 
placed on the roof to supply water to the samovar, in which I washed 
my photographic plates. My baggage was stacked in the stem of the 
boat, and there also my servants established their quarters. In the 
same part of the boat they built a small fire] dace of bricks, on which 
they cooked their food throughout the journey; while in the cool 
autumn evenings they kept a fire burning constantly. A smaller ferry- 
boat was fitted up as our larder, or store-room. On it we kept our 
supplies of flour and rioe, grapes, melons and pears, vegetables, live 
shoe]) and fowls ; and these last had a very great deal of cackling to do 
before they got accustomed to their floating home. When everything 
was finished, however, the boat was exceedingly comfortable, being, as 
it were, a sort of country house set afloat on the bosom of the great river. 
I also had my dogs on board, and a small English collapsible boat, 
which I used for short reconnoitring tripB up and down the stream. 

The day before 1 started 1 invited the entire population of the dis- 
trict to a big entertainment, at which tea and hot rice-pudding were 
supplied ad lib. The very same musicians who celebrated my departure 
on my disastrous desert journey of 1805 oame again, and twanged 
their strings in the same melancholy manner. And while their doleful 
strains fretted the stillness of the night, a couple of barefooted girls 
whirled round and round in a dizzy danoe. But the latter, upon being 
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photographed the next day tinder the piercing rays of the bhh, did not 
appear to anything like the same advantage as they did in the light 
of a Chineso paper-lantern ! 

On September 17, the oaravan, led by the two Cossacks Sirkin and 
Chernoff, started to follow the land-route aid Aksu and Korla to the 
rendezvous agreed upon on the Lower Tarim. With me in the boat 1 
took my former faithful servant, Islam Bai, and five boatmen, whom 1 
stationed with long poles one at each corner of the boat, as well as one 
on the provision boat, directing them to keep the flotilla from sticking 
fast in the bank should the current carry us too violently up against it. 

When all was ready I gave the signal for the start. Our boats made 
their way up-stream, and the hospitable shores of Lailik were speedily- 
lost to view behind the woods. Here began a most idyllic journey. It 
was indeed a pleasure to live on the river, and study its pulsating life, 
its ebb and its flow, its capricious windings, its ever-changing shores. 
To me, who had been accustomed to travel on horseback, or to survey 
the country from the back of a swaying camel, there was an incom- 
parable enjoyment in feeling myself carried smoothly alorg by the 
current of a peacefully flowing river; and in sitting still all the time 
at my writing-table, while the landscape came, as it wore, to meet 
me, and unfolded itself before my eyes like a perpetually changing 
panorama, so that all I had to do was to study and observe it from 
the vantage-ground of my seat in the stalls. And it was, too, a 
delightful feeling to be always at home, and oarry my house about 
with me, as a snail doeB, through the interior of Asia. When the 
weather was warm, I had only to throw off my clothes and jump straight 
in from my writing-table. Then, later on, dinner would be served 
amongst my compasses, field-glasses, and levelling instruments. My 
meteorological observatory was on the roof of the hut, and in it were 
my barometer, which recorded daily how wo slowly but gradually 
descended, and my thermometers, which gradually sank lower and* 
lower as the autumn advanced. 

We had only gone a very short distance when we managed to run 
aground. But the boatmen leapt into the water and pushed the boat 
off again. After that I sent the smaller provision boat on in front, to 
act as a pilot, and warn us of the presenoe of dangerous places. 

I wonder how many scores of times we got stuck on sandbanks 
during that journey? As a rule, we camped among the woods on 
shore, where there was plenty of fuel. But while the crew slept 
on land, I slept on board. Every evening after we landed, I measured 
the volume of the river, with the help of my collapsible boat, a velocity 
instrument, a sounding-pole, and a rope stretched across the stream. 
During the first few days the volume worked out at the rate of 3355 
oubio feet per seoond. 

At Kotteklik we desoended certain rapids, which our oraft shot in 

<i2 
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splendid style, without the slightest trouble. But below the rapids the 
foroe of the current was so strong that we were unable to keep clear of 
the banks, and my writing-table was in great danger of going overboard. 

Further on the river divided, and we driftod in amongst arms so 
narrow that we were only just able to force the boat along them. In 
other parts the stream was encumbered with driftwood ; and the trunks 
of the poplar trees, which lay submerged at the water's edge, were not 
notioed until the boat swung right round upon them. At one point, 
where large quantities of water are drained off to feed the irrigation 
canals of Maral-bashi, the current dwindled to 810 cubic feet in the 
second, and we were obliged to requisition the natives to help in hauling 
our boats over the shallows. After that the oountry became un- 
inhabited ; and the boats glided noiselessly through the dense forests, 
which were often so thick that scarce a ray of sunlight pierced through 
to the dark hiding-plaoes and holes in which the wild boars, tigers, and 
other beasts of the jungle make their lairs. 

At the beginning of our journey the gnats wore very troublesome, 
but the frosty weather soon put them to flight. At the same time the 
poplars put on their robes of cloth of gold, as if preparing for an autumn 
‘carnival. Tall and straight they Btood, solemnly mirroring their heads 
an the great river, tbo Alma-Mater, of East Turkestan, as though they 
were religiously paying their devotions to her, just as the Brahmins and 
grey-haired pilgrims who journey to Benares to diopay reverent homage 
to the Ganges. 

In this way we glided on day after day, week after week, down the 
dark waters of the Tarim, through the enchanted forests, which shut it 
in, as it were, along a kind of Venetian thoroughfare lined by palaces 
magically changed into trees, and by quays of golden shimmering reeds. 
When the current flowed more Blowly, the boatmon nodded in turns 
over their punting-poleB. And when the wind blew through the forest, 
it scattered a shower of golden loaves over the face of the rivor, making 
a golden waterway for us all through the autumn, as we followed 
every curve and winding of the stream. It was as though we woro 
threading enchanted sargasso seaB ! 

As a rule, the Tarim is very sinuous. For instance, in one case, 
after making a detour of over three-quarters of a mile, we found we had 
only advanced 200 yards in a lineal direotion, or, in other words, had 
gone round eight-ninths of a circle in order to got over a distance equal 
to the remaining ninth. In this way it occasionally happened that wo 
came back to the very same poplars which we had left behind us a few 
hours previously. 

Upon reaching Masar-tagh I stayed there two or three days, and 
carried out several excursions by boat and on foot, with the view 
of completing the maps I made on iny previous journey. The 
temperature sank for the first time below zero, that is to say, to 
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30° Fahr., on the night of October 12. On the evening of October 17 
we were cheered by the sight of a fire blazing amongst the trees on the 
bank. It was made by shepherds, who were in this way seeking to 
scare away the tigers. As soon as they oaught Bight of our boat, 
with its spectre-like tent and its coal-black hut, gliding noiselessly 
between the river-banks, they took incontinently to their heels, and 
fled, leaving both sheep and fire to their fate. Throughout the whole 
of the journey we had the greatest difficulty in getting into communi 
cation with the half-wild shephords, who pasture their flocks in the 
primeval forests of the Tarim. No matter how we called to them, 
they steadfastly refused to oome and talk with us ; but, at the Bight of 
our boat, they nearly always fled away like frightened antelopes, and it 
was only by the exercise of I ittle stratagems that we wero able to secure 
them at all, and detain them on board until their local topographical 
knowledge came to an end. 

The first break or interlude in our monotonous journey occurred 
when we approached the inhabited region of Arvat. Wo were met by 
several begs, or chiefs, and a crowd of horsemen, amongst whom were 
oiglit falconers, each carrying his bird on his glove. These people 
accompanied us along the banks, and never have the waters of the 
Tarim witnessed a more festive procot sion. 

As the autumn advanced, we saw, both day and night, huge flocks of 
wild geese flying overhead, making for India by way of Yarkand. They 
kept regularly at an altitude of (500 or 700 feet above our heads, and the 
air echoed again with their discordant quackings. Unerringly they 
find their way along their aorial highways — those wonderful feathered 
pilgrimB, as surely us the rivulets from the melting glaciers find their 
way down to Lob-nor. And truly a majestic sight it is to stand and 
watch them streaming onwards in their serried phalanxes, like squadrons 
of the sky charging on and on, on silent and untiring wings. 

At length we arrived at the mouth of the Ak-bu-daria, and there our 
river mot with a very noteworthy augmentation of its volume. The 
rate of flow of the current quiokened up to nearly 2\ miles an hour, aud 
our boat swung right round as we glided out into the swirl of the 
confluence. But all went exoellently well; the banks disappeared 
rapidly behind us, while every now and again the river was broken by 
rapids. For two days we travelled at the rate of miles an hour, and 
consequently had to keep a sharp look-out as we raced past the woods 
and the kamialt (reed) beds, at the risk of being submerged beneath 
the avalanche of a crumbling bank of sand. As the season grew older, 
it began to be sensibly cold oa board. On the night of November 14 
both boats froze fast in the ice, though, fortunately, it was thin, and by 
the end of the month tho temperature had sunk 2i)° below freezing- 
point (Fahr. scale). On one occasion we had quite a dangerous adventure 
— our boat waB carried close up underneath a high, steep bank, and a 
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little way ahead of us we saw a poplar tree leaning out low down over 
the ourrent. The pun ting-poles failed to touoh tho bottom, and my 
tent and every other structure on board would infallibly have gone 
over the side had not one of my men, in the niok of time, jumped into 
the ioe-cold water and swum to land with a rope. 

And now we began to live in daily expectation of the river freezing, 
for sooner or later the ice would raise an insurmountable obstaole to our 
further progress. Hence there began a Borfc of race between ourselves 
and it. Gould we manage to get as far as our rendezvous before it came 
and stopped us? For several days we journeyed all daylong, and often 
far on into the night ; and for a period of ten days towards the end Of 
November we met with rare good fortune. Some years ago the river 
made for itself a new bed through a sea of sand, which dung up itB 
duneB like pyramids on either bank. This new channel gave us a short 
out. But not a vestige of vegetation, not an antelope, not a human 
being, not even so much as a raven or a vulture, gladdened our eyes 
on these dream-liko, desolate banks. Hero again the speed of the 
current was over miles an hour, so that we sped on at a broathless 
pace past the sandhills, which towered up fully ;t5<> foet above the 
surface of the stream. 

At last it froze so hard at night that we hud to chop out our boats 
with axes every morning. A white chain of drift-ice was trailed down 
the river, and jangled like a string of bells against the sideB of our 
boats at night. During the first days of December the river grew full 
of ice of this description, and most fautustic were the shapes it assumed 
on those evenings when we continued our journey far on into the dark- 
ness. At such times onr boats were preceded by small native canoes, 
carrying flaring oil-lamps. These constantly moving ice-bound channels 
gave out an unceasing succession of groans and moans ; and when we 
became embedded in them, and were carried along at the same rate as 
they moved, they appeared to be relatively stationary — that is to say, 
we appeared to stand still, though the slow movements of the compass- 
needle revealed to ub the windings of the river, while the dim-lit banks 
glided past us like wandering spectres. At last, however, the ioe won 
the upper hand. The strips of ioe along the banks fastened themselves 
to the sides and began to grow inwardB towards eaoh other, so that the 
channel of open water in tho middle of the river became narrower and 
narrower. On December 7 the ioe welded the two sides of tho river 
together. We were frozen fast, and had to go into winter quarters. 
The place where this happened was called Yanghi-koll, and here, by a 
stroke of good luck, we fell in that very same day with our caravan. 
Then arose, as if by magio, a small town on the desolate bankB of the 
Tarim. Tents were pitched, laminh (reed) huts constructed, and stables 
built to shelter the animals of the caravan. In the market-place we 
kept burning at night a Chinese lantern swung on a pole, and this waB 
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the only lamp-post in the wholp place. At this time, also, we kindled 
a fire, which was not allowed to go out until the end of May in the 
following year. Traders came to visit us from Korla and from Kuchar, 
And desired to barter their wares with us ; in this way a lively market 
flourished in the wilderness. 

After making an excursion into the interior of the sandy desert, 
and entertaining the famous French traveller Bonin, on liis way from 
Peking, in my open-air camp, I set out on December 20 from Yanghi- 
koll with a caravan of seven camels, one horse, four men, and two 
dogs, to cross tho most appalling desert on the face of all the earth, 
the Takla-makan, my object being to strike the town of Tatran, on 
the Cherchen-daria, on the other side of the desert. That meant a 
journey of close upon 180 miles, or twico the distance I traversed in 
1895 in another part of the same dosert, in the course of which the 
whole of my caravan perished except one man. But now it was the 
depth of winter, and I loaded four of the camels with blocks of ice, 
while two others carriod fuel, and tho seventh our provisions and furs. 
Ab we had no tents with us, I slept the whole of that winter in the 
open air, although the temperature fell 27 k 1 below zero. As we had 
to husband the camels’ strength, I took with us for the first two days 
a small reserve caravan of two men and three camels, the latter carry- 
ing ice and fuel ; but on ChriBtmaB Evo I sent them back. 

When we set out from our camp, tho inhabitants of the district 
looked upon us ob suicides ; and both I and Islam Bai knew only too 
well how dangerous the journey wsb. The desert opened out before us 
liko an illimitable Bea, and ere two days had passed wo became lost in its 
endless labyrinths of Band. Their conformation, however, lent us great 
assistance in our march. The prevailing winds blow from the east, 
and heap up the sand in ridges like gigantio waves, or pile it up in 
vast accumulations of dunes 300 to 400 feet high. These on the sheltered 
side go down at an angle of 33 0 ; but on the windward side, or the east, 
they have a gradual slope. But in addition to these north-and-south 
ridges there » also another system of sand-dunes disposed at right 
angles to the first, that is, in lines running from east to west. These 
have been built up by winds blowing from the north and from the south 
during the winter. 

The sand-dunes thus form a kind of network ; and within the meshes 
there exist depressions whioh are often perfeotly flat, and show the 
clay-soil underneath, swept free from sand. These spots the natives 
oall “ bayir.” It is in depressions of this character that we find the 
chain of unnumbeired lakes, which acoompany the right bank of the Tarim 
throughout its course. 

Other circumstances of an unexpected nature also conspired to the 
successful issue of our enterprise. In the middle of the desert we 
chanoed upon some plots of kamieli (reeds) ; consequently the journey 
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cost ns no more than one camel. The remainder of the troop stood the 
journey well, as they swayed backwards and forwards like ships plough- 
ing over the waves of the desert. The worst evil we had to contend 
against were the inoessant storms, which whirled up the sand in front 
of us, so that we were quite unable to sec any distance on ahead. A 
semi-darkness prevailed the whole of the time ; and no sooner had we 
left the small kamhh oases behind us, than we wore again lost in the 
labyrinthine network of sand-dunes. To make things worse, the hard 
clay depressions now disappeared. If there exist sand deserts on the 
moon, I do not think they can possibly be more desolate than the Takla- 
makan. 

We had also to exorciso the strictest economy with our fuel ; only a 
certain number of sticks were allowed to be doled out every evoning. 
Hence we had to wrap ourselves up in our furs and crouch close together 
round the fire to keep ourselves warm ; while I jotted down my notes 
by the light of a single wretched lantern. We were also obliged to be 
sparing with our ice. Yet, even though this had failed us, the heavens 
were kind, for, in the beginning of January, they took care that we 
should not suffer from want of water. For it began to snow, and con- 
tinued snowing for several dajs. I used to wake up in the morning 
completely buiied under snow, so that Islam Bai had to set to work 
and dig me out of my warm lair with a spado. The sandhills dis- 
appeared from sight entirely underneath the undulating Bbeet of snow. 
To sloop in the open air with G0° of frost is, however, far moro interest- 
ing than agreeable. When we sat over our camp-fiie we often had a 
temperature of 8:>° on the side next the fire, but a temperature of 20° 
below zero on the outer side of the cirole. 

At last, on January 8, wo sighted the first tamarisk trees, and, that 
same evoning, wo encamped on the banks of the ice-bound Cherchen- 
daria. From this point I travelled up-oountry to a place called Andereh, 
a distance of 240 miles. Finally, by way of the ancient bed of the 
Ettek-tarim, now dry, and after that by unknown paths, wo reached 
Yanghi-koll again on February 24. Here I was joined In two Buryats, 
or Trans-Baikal Cossacks, who had spent four months on the journey 
from Trans-BaTkalia. 

On March 5 I was again in the saddle, with my face towards the 
eastern part of the desert regions, at the head of a new and well rested 
caravan, made up as follows ; the Cossack Chernoff, six Mussulmans, 
twelve oamels, and one horse. My first objeot was to map the Kum- 
daria, the dried-up bed of what was formerly an outlet of the Tarim, 
when that river flowed into the anoient lake of Lob-nor. The upper 
part of this ancient river-bed is exceptionally well defined, and contains, 
even at the present day, a few salt-water pools. Further on, however, 
it is completely dry, and in parts entirely obliterated. 

But to return to our journey. One day, in the very middle of our 



THREE YEARS’ EXPLORATION IN CENTRAL ASIA, 18 P 9 - 1002 . 229 

marob, we were overtaken by a sandstorm of sucb a violent character 
that the whole caravan was brought to a sudden halt. These storms 
loom up in the east like a black wall, and swoop down upon you like 
lightning, so that in an instant everything is swallowed up in an 
impenetrable fog of reddish yellow sand and dust. Whilst this particu- 
lar storm was raging I lost touch of my caravan, and spent a consider- 
able time wandering about before 1 could find it again. We could only 
get up one half of my tent under the shelter of a sandhill. But tho 
sand rained in through the canvas, and every single objeot that was 
lying about became covered with it. Nay, it even gets into your mouth 
and grits between your teeth. To cook food in such a tempest is of 
course absolutely out of the question, when the wind iB blowing at tho 
rate of 47 miles an hour. A cup of water and a piece of bread was all 
we could get to eat. The camels lay perfectly still, with their necks 
stretched out to leeward, and the men tightly muffled up in their ooats. 
Thero is an amazing force locked up in these desort storms. The 
quantities of material they lift up and carry away, and deposit in 
other plaoes, is enormous. 

At last we found water at Yardang-bulak, a little well at the foot 
of the mountain. The well itself was tremendously salt, but the sheets 
of ice upon it contained fresh water. Wild camels were common in 
these parts, and we shot a couple. 

From this point our route lay along the bed of the Ivum-daria, 
sometimes in the channel itself, Bomotimcs along its bank. Here on 
three separate occasions we came upon fragments of earthenware, 
showing that the banks of this river were formerly inhabited, although 
for centuries the ground has not been moistened with a drop of wator. 
The further we advanced towards the east, the more desolate grew tho 
desert. The poplar trees which stood on the banks of the river-bed 
were a thousand years old, and aB brittle and fragile as glass — the 
grave-stones, as it were, of the anoient forest. 

After this we came to a most remarkable oasis, namely, Altimisli- 
bulak, or the Sixty Wells. Here again we found salt water, with big 
blocks of ice in close proximity. These salt-wells furnish sustenance 
to vigorous patches of Jcamisli (reeds) and belts of tamarisks, but all 
huddled together within such a narrow space that it was easy to 
imagine we had landed upon an islet in the middle of the desert soa. 
When wo were still a considerable distance off, the hunters of my party 
made out a herd of camels, consisting of an old male and live young 
animals, grazing amongst the bushes. The caravan came to a halt, and 
I went with the stalkers for the purpose of examining tho creatures 
through my field-glass. They were barely 100 paces distant, and 
looked really splendid in their light brown woolly winter coats. Two 
of them were lying down, the others grazing, whilst the old one wus 
gazing in our direotion, as though he suspected danger. Our guide, 
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Abdu-Rehim, crept stealthily through the busheB like a panther. 
When he fired, the entire herd took to their heelB, and went off in 
a whirling cloud of dust - all exoept one, a young and handsome malo, 
whose flesh made a very weloome addition to our larder. The wild 
camel is certainly a wonderful animal. Tou find him in the dreariest 
parts of the desert. He only stays a short time in eaoh oasis, but like 
a ship on the ocean of the desert, is continually passing backwards and 
forwards. Nobody knows how he lives, lie springs np ont of the 
dried-up earth as if ho were a ghost, and vanishes like the wind, and 
when disturbed in his peaceful haunts doos not stop in his wild flight 
for days and nights together. 

Altimish-lmlak was an important halting-plaoe ; and it was from 
there I proposed to cross the desert in a southerly direction. The dis- 
tance to Kara-koshun, where we expected to find game, could be covered 
in a week, and even if our supply of water did give out, we knew that 
we were hardly likely to perish of thirst. Amongst other stores we 
took four sacks filled with ice ; but, in spite of our utmost care to 
protect them from the sun, two pailfuls dripped away during the first 
day or two of the march. A few steps only away from the wells of 
AltirniBli-bulak, and wu wero again in mid-desert. The contour soon 
began to fall awa> gradually in the direction of tho old Lob-nor lake, 
which was indicated by a belt of dead forest. Hero we found myriads 
of Linnma shells, so that the ground was in many places quite white 
with them. It was here, too, that Chernoff and Ordok--the latter one of 
the men I brought with me from Yaughi-koll— discovered the ruins of 
two or three houses. The beams and other parts of their wooden frame- 
work la\ scattered about on the ground, half buried under dust and 
sand. One circumstance which at once lent a considerable antiquity to 
the buildings was the fact that they stood upon pediments of clay, that 
is to say, narrow mounds, about 8 feet high, which had been built up to 
suit tho plan of the houses. Originally theso clay footings were con- 
structed on the level ground ; but the north-east wind, in its restless 
aotivity, had scooped ont the ground all around them, and swept it clean 
away. The clearest indications of the enormous erosive power of tho 
wind in these parts exist everywhere throughout the desert, the clay 
soil being in many places furrowed with tronohes 0 to 7 feet in depth 
in the direction in which the winds blow ; and, as a consequence of this, 
you often appear to be marohing amongst benohes and tables all made 
of clay. 

We collected specimens of the wood-carving from the houses, and 
dug up some Chinese coins, besides axes, sacrificial cups, and so-forth. 
The roof of each house lay piled up on its west side, and under tho 
shelter of the house itself. No doubt it had been hurled there by the 
laBt desert storm, which it had been unable to withstand. 

But as our water-supply would not allow us to Btay more than 
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twenty-four hours in this place, we were obliged to continue our march 
southwards, though not until I had photographed the ruins and 
measured the site. 

That evening, just when wo were going to dig a well in our new 
camping-ground, to get water for tho camels, we discovered that wo 
had forgotten our spade ; it had been left behind in the ruins. And 
as the spade was an implement of great importance to us, 1 sent (jrdek 
back to fetch it. Accordingly ho started back the next morning, while 
wo oontinued our march. Not long after this a violent sandstorm camo 
down upon us, and we feared the worst for our solitary traveller. But 
Ordek’s topographical instinct did not fail him. Although he lost our 
track, ho nevertheless succeeded in making his way back to tho ruins, 
end, on his return with tlio spade, brought with him what was even 
more important, namely, some fresh wood-caTvings, executed with still 
greater perfection than those we discovered first. Besides that, ho 
also gave me information of such a character that 1 felt I must at all 
costs return to those sites of ancient civilization. To do so then was, 
however, impossible ; I had to control my patience until the following 
winter. 

Our supply of water was just on the point of giving out when w© 
at length reached the shore of a completely new lake, which sx>read out 
to the north of the marsh of Kara-koBhun. It was fed by an equally 
new branch of the Tarim, which left that rivor at Shirgeh-chappgan. 

*We made the return journey in canoes, first up tho new branch and 
then along the Tarim and the network of waterways which make up 
its delta. The twenty-five days this uanoe journey lasted would have 
been very delightful had it not been for tho midgos, which tormented 
us unmercifully every evening. 

1 now mapped out in detail the lakes which I had discovered on my 
previous journey, namely, Avullu-koll, Kara-koll, Tayek-koll, Arka- 
koll, and Chivillik-koll, together with several others which on that 
occasion escaped my observation. I found that they reached a depth 
of 30 feet ; and in one arm of the river in this same neighbourhood 1 
sounded a depth of 411 feet, or seven and a half times more than any- 
where else in the newly formed marsh of Kara-koshun. 

It is indeed a significant faot that the deepest depression of the Lob 
region is found, not at the termination of the hydrographical system, 
but here in the region whioli, from a remote antiquity, has borne the 
name of Lob. 

The 8th of May saw us again at the Yanghi-koll, where we found 
everything peaceable and well. By this the river had begun to swell 
from the melting of the ice, and its volume now measured 3400 cubic 
feet in the seoond, or about the same aB at Lailik, where I began my 
voyage on its waters. 

Next I sent off, under the charge of the Cossack Cherdon, my big 
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caravan of horses and muleB, instructing him to make for Tomirlik, in 
the Chimen-tagh, and after thorn tko camels, hound for the same place, 
under Chernoff and Islam Bai. Meanwhile, I myself continued my 
journey, along with Sirkin and Shagdur, in the big boat, and so 
finished laying down my maps of the lower Tarim. 

Our huts now stood empty and abandoned. The native traders 
departed in quest of more profitable markets ; but as the place needed 
a name for future identification, it was, consequently, called Tura- 
sallgan-uy, which means (( the houses built by the European." All 
very nice in its way. But the very next spring-flood that came Bwept 
away the whole of our bank of the river ; our huts vanished off the 
face of the earth, and, together with the poplarB, wore swallowed up in 
oblivion. 

During the course of my journey down the big river, 1 investigated 
and sounded many of the peculiar lateral or marginal lakes which lie 
embedded amougst the dunes of drift-sand immediately along its right 
bank. They aie liko growths or parasites, which suok away, as it were, 
the life-blood of the river. For instance, at the time I examined it, 
the lake of Karunalik was receiving through a very small feeder a 
volume equivalent to over 80 cubic feet in the second. Thus this 
one small lako alone drains away from the Tarim close upon 300,000 
cubic feet of water every twenty-four hours. This, then, is a striking 
characteristic of the lower Tarim. Instead of gathering itself together 
and pouring its waters in a body into the terminal basin, it filters 
itself away in a number of lagoons strung all alongside the principal 
channol. And as the lower-lying portions of the region become filled 
ami raisod by tlio accumulated sedimentary matters which the river 
brings down with it, the lateral lagoons flit steadily higher and higher 
up the stream. Alauy of these lakes are carefully preserved by tbo 
natives for the sake of the fish which they contain. First they stop 
up the channel which supplies the lake with water from the river. 
This causes the lake to become stagnant, and it begins to shrink by 
evaporation, whereupon the water becomes slightly salt, which is 
believed to make the fish bigger and more palatable. The natives 
catch them in a drag-net pulled along by two canoe*. 

In this region the river makes its way immediately along the foot 
of the sand-dunes. You would think theso sandhills would be swept 
away by the unceasing wind-storms whioh prevail ; but one I measured, 
which stood close to the hank, lose to a height of 205 foot, and this wae 
not the highest 1 saw in that position. The simple explanation of this 
fact iB that the river-boil shifts as the sand shifts — that is, towards the 
right, or westwards. And, as a matter of fact, we have seen that the 
Tarim formerly flowed down the bed of tbe Kum-daria, or nearly duo 
cast, instead of, as now, towards the south. Sometimes tbe river i» 
undecided iu its course. It overflows its banks and makes its way 
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through lakes choked with reods. t Tirvadalu-koll, where it was only 
hy the utmost exertions that we were able to punt our boat along 
through the unprecedentedly dense musses of himish (reeds), was u 
lake of this description. The only way to get along was to set firo 
to the vegetation and burn it down to the water's edge, and then cut 
a channel through the tight-packed reed-stalks which remained. 

Towards the end of May we became enveloped iu veritable clouds of 
gnats and gadflies, and I was forced to have a hut put up on the fore- 
part of the deck instead of the tent. Meanwhile the heat increased 
day by day. 

On May 25 T travelled by canoe to the Lake Beglik-koll, and sounded 
it. The great sheet of water was as placid as a mirror, and reflected 
the sand-dunes with the accuracy of a camera. Towards evening, after 
my work was done, we landed on the west shore of the lake to rest. 
But Kirghin Tuvan, one of my old friends who dwelt in that part of 
the country, pointed towards the sand-dunes in the east, and cried, in a 
tone of interrogation, “ Kara- bu ran 9 " (“black storm”), which signifies 
a desert storm of the worst description. At that moment an inky black 
pillar towored up on the horizon and bent its head forwards across the 
desert, whilst several similar pillars leapt up beside it like buttresses, 
supporting it. Then they melted together into one continuous wall, 
which rose higher and higher in the air. The lake, however, in spite 
of the oncoming storm, still maintained its mirror-like placidity. As 
we had still a good distance to row before we could enter the channel 
which led into tho Tarim, I gave the order to start at once. The men 
rowed with such desperate haste that every moment I expected to hear 
the paddles snap in two. Their backs were bent like bows as we raced 
along over the sleeping waters, making the foam spin high off the bows 
of tho canoe. We were going at the rate of 5^ miles an hour. The 
atmosphero was still calm, but as we watched the portentous swiftness 
with which the tempest bore down upon us, we felt the full pre- 
monition of the appalling change which was about to take place. 
Such moments as these are magnificent, but put a severe strain upon 
one. “ Now it’s got to the sand-dunes ! " cried one of the men. 1 
glanced up and saw the outlines of the dunes disappearing as though 
they were being washed off a slate, and in a moment the entire labyrinth 
of Eand-dunes, together with the lake shore, was engulphed in a thick 
yellow- gray fog. “Bow, row!" shouted the Mussulmans. “Allah! 
Yes ! " came the answer in hollow and awe-struok tones. 

Down came the first gusts of wind from the east-north-east. With 
a mighty roar the “black tempest" swooped down upon the wator, 
which, hissing and boiling, was in two minutes lashed into hugo waves 
of white foam. Our boat flew along at a terrific pace nearly 7 miles 
an hour. We were only about 1 mile distant from the northern shore. 
“ By Allah ! we can’t do it ! ” was the ory. But just at the moment 
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when the tempest seized ns in its grip, and would assuredly have 
capsized our frail craft if we had not thrown all our weight over on to 
the windward side in time, we were suddenly enveloped in an im- 
penetrable fog of the finest dust. All our surroundings were absolutely 
blotted out, and we bocame lost in the darkness. The utmost we could 
distinguish was the nearest waves, up and down which our canoes 
danced like straws. 

We were at our last gasp, so to speak, when we caught the first 
glimpse of the tamarisks looming through the fog. The canoes were 
so full of water that thoy were ready to sink ; but wo were proteoted by 
a tongue of sand which acted as a breakwater. Onoe on the lake of 
Gollmeh-ghetti our two canoes did fill with water, and sank out in tho 
open lake. But fortunately the water was so shallow that we were 
easily able to walk aBhore. The depth in none of these lakes exceeds 
36 feet, and the greatest depth is always found close to the eastern 
shore, under the sholter of the steep sand-dunes. 

Beyond Argan the Tarim again swells out into a large and powerful 
river flowing in a well-defined channel. Wo now pushed on rapidly, 
often keeping it up until three o'clock in the morning, to escape the gad- 
flies. The way was led by torches and lauterns, which flitted ahead 
like St. Elmo's fires, to the accompaniment of an accordion which I had 
brought with me to entertain the people. One evening we were over- 
taken by a canoo, which came creeping alongside of our big boat like 
an eel. It turned out to be a courier from Kashgar bringing me letters 
from home. That, I need hardly say, was a “ red-letter day ” to me in 
the solitudo of the desert. At the fishing hamlet of Chogghelik I 
abandoned my trusty old craft, to the great delight of the grateful 
natives. The only way by which the remainder of tho journey, &b far 
as Abdal, could he accomplished was by tying our canoes together, 
covering them with a deck, and setting up tents upon it. At Abdal I 
rested some days, and, with the ready help afforded me by my handy 
and reliable Cossacks, I prepared my mail-bag and got ready a number 
of photographio plates. At the same place I also made a collection of 
the popular songs, which for oenturies have boon sung by the poor but 
interesting libber-folk who dwell there. Then, but with a smaller 
caravan, 1 continued my journey towards our principal camp at 
Mandarlik in the Chimen-tagh. And there wo were all once more 
collected togethor again. 

From that place I sent back Sirkin and Chernoff to Kashgar, to fetch 
some Chinese silver money, some tinned provisions, and my letters, and 
on July 20 I started upon a difficult and exhausting journey right across 
Eastern Tibet. 1 appointed the Cossaok Cherdon my valet-de-chambre, 
and Tnrdu Bai hiravan-hashi , or headman of tho oaravan. One of the 
moBt useful members of my company was Abdat, the hunter, who knew 
Northern Tibet from having spent six winters amongst its mountains 
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hunting wild yaks single-handed/ He did this to make a profit out of 
their skins. My earavan consisted of six men, seven camele, twelve 
horses, one mule, sixteen sheep, and two dogs. The greater part of it, 
however, under the leadership of Shagdur and Islam Bai, was instructed 
to proceed later on to Temirlik, and there wait until we joined them. 

It was fine summer weather when we left MandaTlik : but we had 
barely gone two days* march when wo encountered a violent snow- 
storm. Under oover of this, a band of venturesome wolveB oame and 
frightened our flock of shoep out of the oamp and killed nine of them. 
Later on we captured two young wolves, and tried to take them with 
us ; but one esoaped, and the other gnawed himself to death. 

Three days’ journeying from the principal oamp brought us over 
the mountains of Chimen-tagh, and the fourth over the parallel ranges 
of the Arka-tagh and Kalta-Alagan, by high but easy passes. Among 
these mountains I always had so much to attend to that I seldom got 
into camp until long after the rest of the caravan. One day the con- 
formation of the country was more than usually complicated, and when 
darkness fell, putting a stop to all further work, I found myself obliged 
to spend the night with my Cossack attendant in the open air, without 
either warm clothing or supper. 

On the south of the Kalta-Alagan mountains the surface is level or 
slopes imperceptibly down towards the sister lakes of Kum-koll, one of 
which, the upper lake, contains fresh water, but the other, the lower 
lake, Balt wator. Beyond these lakes again there Btretchcd a belt of 
drift-sand, with dunes ovor 1 50 feet in height. The steppe was dotted 
with thousands of grazing lliulans , or wild asses. My men contrived 
to oatch two young ones, and very soon they became perfectly tamo. 
We fed them with milk-porridge, which they drank greedily; but in 
spite of that they would not thrive, so I had them killed. The natives 
declared it would be useless to turn them adrift to rejoin their mothers, 
for the old wild ass refuses to take any notice of her offspring once they 
have been in the hands of man. 

During the latter part of July wo marched straight on south, 
towards the Arka-tagh, and crossed successively its four parallel 
chains one after the other. This tried the animals' strength severely ; 
but they came through it all right. Amid these complicated mountain 
ohains it was not always easy to hit upon the best road ; and every time 
we found a fresh snowy range confronting us, 1 had to send a horseman 
on ahead to reconnoitre the way. On August 8 we went over the fourth 
of the parallel ohains of the Arka-tagh and descended into the great 
longitudinal valley which I traversed in 1 896. In the evening we could 
only get a little warm tea to drink, after we had broken one of our boxes 
to pieces to make a Are with. Here we encamped on the shore of a 
salt lake in a region of unmitigated sterility. The very bottoms of the 
valleys are here some 850 feet higher than the summit of Mont Blanc. 
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Next we floundered into a region which, for pure u cussedness,’' is 
absolutely without a parallel. The surface consisted of sand and mud, 
saturated with water like a bog, bo that the animals sank in it up to 
their knees. The moisture, becoming thickened by the snow and hail, 
does not run off the ground, but sinks down into it, making it soft and 
spongy and fearfully treacherous. Our animals kopt falling incessantly, 
and every time had to be unloaded beforo they could be got up again. 
This part of the journoy cost me one camel and one horse. There was 
not a blade of grass to be found anywhere ; and the continuous falls of 
snow, mingled with hail, caused our oamels to suffer so much from tho 
cold that we were forced to give up every sack and blanket which could 
be spared to make into rugs to keep them warm. 

After crossing two fresh mountain chains, with extensive, but short, 
glacier-fields, we encamped, on August 21, on the northern shore of an 
unusually largo salt lake. This I decided to cross by boat in the 
company of one man, Kutchuk, to act as boatman, while the caravan 
went round by tbc west side to a point indicated on the opposite or 
south shore. 

The course I steered across this very lemarkable lake was towards 
tho south-east. The eastern shore was not, however, visible. Our 
siv-foot punting-poles touched the bottom in almost every part ; and 
the boat itself had to be carried more than a mile before it could be 
made to float. The bottom of the lake was covered with a thick 
•ncriistation of salt, over the rugged bin face of which it was not 
pleasant to walk baiefoot. Tho water is so salt that tho indicator of my 
livdrometei cauio to a standstill a couple of inches above the surface, 
and I had to make a special mark on the glass to preserve the register. 
Everything in the boat — instruments, punting-poles, tackle, clothes — 
all became as white as chalk, or looked as if they had been dusted 
with flour. The drops of water which fell from the pun ting-polo were 
converted into rods of Balt, which looked like stearine candles. No 
wonder this lake was as sterile as the Dead Sea. 

When we leached the southern shore it was rapidly growing dark, 
llut there was not tho slightest sign of the caravan to be seen. Accord- 
ingly, w<» had no alternative but to spend the night on the desolate 
shore without either lood or water, and the only shelter we could find 
was the two halves of the English boat. Kutchuk, the boatman, turned 
one half of the little boat over roe as tbough it were a bell-glass; and 
in that way 1 slept, although my narrow domicile reminded mo forcibly 
of a coffin, more cspe< ially as Kutobuk heaped up the sand all round the 
edges to keep out the draught. It came on to snow ; but we cared little 
Ibi that, though tlio big flakes pattered on tho oil-skin covering of the 
boat like so many tiny spirits of the air trying to get in to us. 

The next day, aided by favourable winds, we sailed to the west, and 
found that the caravan had been stopped in its march bv a stream, 
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160 feet wide and 10 feet deep, and had consequently encamped on its 
northern bank. We raked together everything whioh in any way 
partook of the nature of a rope, tied them all together, and stretched 
them across the river between two iirmly fixed camel ladders, and in 
that way conveyed the baggage across in thirteen instalments. The 
horseB swam over of their own accord, hut the camels were trou I do- 
some. They refused to budgo an inch, wouldn’t lift a foot, and lay 
down composedly in the middle of the stream, and even left us to hold 
their heads above water with stout ropes. In the mean time my little 
collapsible boat, which in itself mado a fourth part of a earners load, was 
of great assistance to us in conveying over the rest of the caravan. 
The river which caused this obstruction flowed out of a frosh-watcr 
lake, fed by swift glacier torrents, and, at tho timo of which 1 speak, 
was carrying down 1625 cubic feet of water per socond. 

As we travelled on towards the south, our provisions begun to givo 
out, and there was only ammunition enough for Aldat tho hunter's 
Vsiatio gun. At camp No. ilG, where there was fair pasture, I gave tho 
camels a nine-days* rest. Meanwhile I, with Borne of tho better- 
conditioned horses and three men, made an excursion to the south-east, 
to exuinine and map a highly pteuliar lako-region, where water was 
more plentiful than dry land. Two largo fresh-water lakes, extending 
f»om west to oast, gather up several streams and brooks from over 
a very considerable area, and givo off another broad stream which 
enters a salt lake situated farther northwards. 

On the northern shore of the eastern lake red sandstone cliffs 
plunge sheer down into the water. IToro we fished one morning with 
great succoss; and, whilst the other members of tho caravan marohed^ 
round the lake, Kutchuk and I measured its depth, and found it to be 
157^ feet. Here again we were overtaken by a hailstorm; but, fortu- 
nately, the wind was favourable, and we drove southwards at a tre- 
mondous pace. Tho inside of our little boat became quite white with 
hail and snow, and we failed to get even a glimpse of the shore. But 
before we landed at sunset the storm had passed over. The western lake 
also was sounded in a snowstorm. 1 now decided to make for the west 
and the north, and to cross the mountain chains whioh we had climbed 
over on our way south, and so return to Teinirlik. Whilo the caravan 
under tho direction of Turdu Bai turned towards the north, I, accom- 
panied by Oherdon and Aldat, rode towards the south-west, to oxamino 
a snow-covered mountain knot whioh I saw in that direction, and four 
days later we rejoined the rost. After this, on the seoond day, we pitched 
our tents at the highest elevation I have ever encamped in Asia or 
elsewhere. Tho hypsometers and aneroids registered 15*2 inches; con- 
sequently we were halfway through the atmospheric envelope which 
surrounds the earth. A few hundred feet above tho spot whero we were 
encamped we saw an old yak lioking the liohons and moss from the stones. 

No. III. — March, 1903.] » 
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Aldat crept upon him like a cat, and brought him down at 30 paces. But 
that proved to be Aldat's last achievement ; for he fell violently ill, and 
had to be carried along on the back of a camel, and at tho end of a few 
days he died. We buried him in the wilderness, and raised above his 
grave a tent-pole, with yaks’ tails fastened to it, and a strip of cloth 
with the date written on it in Arabio and Homan numerals. 

On September 14, at our fiftieth camping-place, we encountered 
a snowstorm, the equal of which I have hardly over seen even in tho 
Alai valley. The snow simply came down in sheets, and was driven by 
the wind into snow-wreaths with amazing rapidity, so that in a few 
minutos my tent was surrounded by a high thick wall ; and it was 
impossible to obtain either firewood or pasture for tho animals. 

At daybroak on the morning of September 17 wo wero awakened 
by a fearful racket from the dogs. A bear had coolly walked right 
into the camp, and was going about smiling and inspecting everything, 
and when the alaim was given, trotted off again with the same nonchn - 
htnrc. As wo had to he economical with our ammunition, he was 
allowed to go away scot-free. Chcrdon was a good shot, and a capital 
hand at bringing down yaks, khlans, and antelopes, but 1 forbade 
unnecessary shedding of blood. 

Here again the suifaco consisted of nothing but pure mud ; but as 
it froze sharply at night, tho ground was haid in the morning. On one 
occasion, however, uuo of the camels broke through the fruason crust 
and sank into tho mud. Wo at once ian and pulled off his load and his 
pack-saddle ; but tho harder we worked the softer grew the ground all 
round him, and before we had done he was like a toad in a basin of 
porridge. At last wo managed to pull him out, one leg at a time, by 
putting felts under each foot as wo got it up; but the poor brute was 
utterly exhausted, uml looked like a half-finished piece of statuary still 
in the sculptor's hands. 

At last, however, bul again in the midst of a raging snowstorm, wo 
once more crossed the Arka-tagh, and encamped on tho western side of 
the lake of Aohik-koll. On October 0, still going north, we crossed 
over a pass in tho mountain chain which forms tho northern boundary 
of the basin of Achik-koll. The cald was interne, and here again also 
we had to contend with a violent snowstorm. Five horses succumbed 
on the summit oi the pass. There was not a blade of grass to be had, 
not even so much as muss. After that our route still lay northwards 
through the well-definod valley of Fogri-Sai, fencad in by granite 
escarpments. In this region wo chanced upon a so-called lan, or deposit 
of gold, which, however, was desertod for the autumn and winter. 1 
also found at a spot whore the valley begins to open out an interesting 
carving, representing a tiger, yak, and antelope hunt. Jt was of con- 
siderable antiquity, for tho hunters wore depicted us using cross-bows. 
Another discovery in the same region was an oho, or religious stono 
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monument erected by Mongolian pilgrims, and inscribod with tho 
Buddhist formula of prayer, “ On maueh padmoh hum.” Hero also we 
fortunately fell in with a couplo of yak-hunters, whom I seut on to our 
principal oamp with a message asking for assistance. After losing two 
or three more camels and horses, wo at length struck tho broad valley 
of Chimen, and pushed up it at an increased speed, doing up to 2GJ. 
miles in a day. On Octobor 1 0 we caught a glimpse of a liro in the far 
distance' — to us, who for throe months had not seen the faco of any 
human being except ourselvos, a most welcome sight, llut although 
we pressed on until midnight, wo woro unable to reach it, and, 
thoroughly done up, wore compelled to encamp where we wore. It was 
Islam Bai, who perceived us the next morning, and soon after mot us 
with fifteen horses laden with provisions. This was »>u Octobor Id. 
.Four days lator our wanderings came to an end ; wo entered tho head- 
quarters oamp, Temirlik, and woro once more at homo. 

My next expedition was one of twenty-five days’ duration, its object 
tho exploration of the mountain chains which shut in the valley of 
(Oilmen on the north and on the south, as well as to take soundings in 
tho lake of Kmn-koll. Accordingly we crossed the Chimen- tagh and 
the Kalta-Alagau mountains to tho shores of tho salt lake, upon which 
] spent two days boating. We found that tho greatest depth of the 
Kum-koll was 75 \ feet. It was decidedly cool sleoping out in the open 
air with the thormomotor down to 8^ n below zero. One of my men was 
attacked by a disease in his feet, which dropped off piece by piece. 
However, we managed to save his life. 

My journeys were not, however, yet at an end ; but on December 
12, 1 POO, I again left Temirlik with an escort of nine men, oloven 
camels, ten horses, and tlireo dogs. After paying a visit to tho salt 
lake of (tas-nur, we struck up through a valley in the Akato-tagli. At 
the top wo encountered a difficult paBs, where steps had literally to bo 
hewn out and the camols assisted over one by one. We then continued 
our march between the parallel chains of the Astyn-tagh, where wo 
came upon traces of an ancient Mongol road. On tho first day of tho 
now century we reaohed Anam-baruin-gol, and after spending twenty 
days in marching round the vast mountain knot of Anambar-ula, wound 
up by visiting the Sirting Mongols, who gave us a friendly reception 
and replenished our stook of provisions. The temperature now sank 
to 25.^° below zero (Fahr.), which would not have mattered much had 
the wind not blown with suoh steady persistency. 

From Anambaruin-gol I sent baok two men and seven horses to 
(.’harkhlik, our next rendezvous. I did not think I could take more 
than three horses with me aoross tho desert, and consequently ordered 
the rest of the men, at the end of forty-five days, to be on the northern 
shoro of Lake Kara-koshun, three days’ journey north-east of Kum- 
chappgan, with fresh horses and provisions, and my letters. And 

r ? 
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1 diiocted them to guide us through the desert by setting firo to the 
reed-beds in the lake every evening. On January 27, taking with me 
the remainder of the caravan, I left Anambar and orossed the Gobi 
desert west of Sa-chau, a journey of ten days, to the well of Tograk- 
kuduk, situated on the desert route between Abdal and Sa-chau. On 
the way we passed through several different kinds of country- steppes, 
low mountains, complete sandy desert, with sand-dunos of considerable 
altitude, and finally steppes again. 

The little oasis of Tograk-kuduk was then made the starting-point 
of a dangerous but interesting journey. Wo took with us ioc to lust 
twelve days, for ourselves and the horses ; and, as it turned out, it was 
precisely the quantify that was needed. Our camels wore just begin- 
ning to feel the want of water, but on the wholo bore the journey well. 
We marched northwards, at the rate of 20 to 25 miles a day, mostly 
over wretched near (eskirs) and ridges, scaroo big enough to be called 
mountains. They wore, liowovor, greatly weathered, and the country 
utterly barren and desolate, without a drop of water anywhere. 

On February 1 8 came the lirst buran of the year ; and it was so bitterly 
cold that wo had to go on foot to prevent ourselves from being frozen to 
death. At night we were only able to make a little tea at the cost of 
two of the tent-polos with which to mako the fire. On the 1 0 tli the 
storm still continued to rage ; but as we had no firewood of any descrip- 
tion whatever, we wore obliged to content ourselvos with sucking small 
pieces of ice and munching dry bread — hardly a fitting repast, for such 
truly arctic weather as we were then experiencing. Tho tracks of wild 
camel wore oxcoptionally frequent, and I observed them with the 
greatest intorest, and noted them down on my map-shoot; tlioy might 
later on point to important conclusions. Our situation was now critical. 
( hir stock of ice was exhausted, and the camels had not drunk a drop 
of water for twelve days. Fortunately, that same ovening we reachod 
a spot where the wild-oamel tracks all converged into one common 
track, which eventually led into a valley, in the beginning of whiob, 
sure enough, there was a salt-well, surrounded by a belt of fresh- 
water ice, a few inches thick. As fuel also was to be had in the same 
plaoe, we stayed there two days, the camels, meanwhile, quenching 
their thirst by crunching tho ice, which we hewed to pieces for them. 

On March 2, in a dense fog, we approached the oasis of Altimish- 
bulak. I discovered that I was just under 2 miles out of my reckoning, 
which was not so very bad, considering that my route was determined 
by upwards of 10,000 compass observations, extending over a distance 
of more than luOO miles. Here we sighted a large herd of camels, 
and Hhagdur shot two of them, one being a full-grown lie-camel, whose 
skin and skeleton we took with ub. Leaving behind at the oasis three 
weak camels and all the horses, in charge of one man, 1 took with me 
tho rest of the caravan, and sufficient ioe to last for a week, and set out 
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to visit the ruins which I had noticed the previous year. We reached 
the place at the end of the third day, and mado a stationary camp in 
tho vicinity of a big tower, oonstruoted of burnt and sun-dried bricks. 
Our investigations resulted in the disoovery of a small village of nine- 
teen houses, which I carefully surveyed, and then had dug out. Our 
finds embraced a lamp, some Thinese money, several small articles, tho 
wheel of an arba , or Turkestan cart, various kinds of utensils, pottery, 
and wood-carvings, which had beon used to decorate the houses, etc. 
In the village which Oidok had discovered tho previous year we found 
and examined a small Buddhist shrine, which must at one time have 
been beautifully ornamented, as you will perceive from the specimens 
which aro hero displayed for your inspection. Tho interior of the 
shrine contained an image of Buddha enthroned. Its dilapidated trunk 
is also included in my collection. While the excavations wero in 
progress, a small pieco of wood was flung aside as being of no value ; 
but I picked it up, and found it covered with native hieroglyphics, which 
the savants havo not yot succeeded in decipheiing. On the north the 
shrine Beems to have been protected by poplar woods, but towards tho 
south it looked out over the thick reed-beds which fringed tho anciont 
lake of Lob-nor. On one piece of timber, by the way, there was, 
amongst other objects, a fish depicted. 

Tho brick tower which I just now mentioned was 29^ feet high, and 
afforded an excellent view over the desert. I wondered whether it was 
in any way akin to the at a pan which are found near Kashgar, and tried 
to dig through it. But tkero was nothing in its interior. It was 
probably a watch-tower, or signal-tower, in times of war, tiros being 
kindled at its corners. 

We diseoveied three other similar lowers, and four villages altogether. 
It is of importanoo to remember tliat all these ancient habitations lay 
on a lino which ran from the north-north-west to tho south-south-east, 
and which, consequently, coincided with a great high-road that led 
along tho northern shore of the lake. In two or three of the housos 
there were largo quantities of fish bones, of tho same spooies as those 
which now live in the Kara-koshun. Amongst other things wo also 
found wheat and rice, and parts of the skeletons of sheep. 

In anothor of the houses, built of sun-dried brick, and resembling a 
stable more than anything else, wo came upon a large quantity of 
papers and lotters written over with Chinese writing. This was a grand 
discovery. Thtse ancient documents would throw a flood of light upon 
the history of the plaoo. We prosecuted our labours with double zeal. 
But those were the only manuscripts we found, and thoy lay buried under 
2 feet of sand. In the same place, however, we dug out forty-two small, 
narrow wooden wands, also written over with the same kind of writing. 
On my return home I sent these materials to the learned sinologue, Mr. 
Ilimly, at Wiesbaden, who is now deciphering thorn. As soon as he had 
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made a preliminary examination of them, Mr. Himly wrote saying that 
the data and other indications pointed to a period between the middle 
of the third and the beginning of the fourth century a.d. “ The objects 
themselves appear to have belonged to a wealthy Chineso merchant, who 
supplied commodites of ovory description, let out carriages and beaBts of 
burden on hire, besides oonvoying letters to Tun-kwang, i.c. *Sa-chnu. 
Travellers goiDg to the lattor city used horses, carriages, and even oxen. 
One of tho documents appears to contain an allusion to a military cam- 
paign, but it gives no indication of date. Amongst the geographical 
names mentioned we find the very one which designates the country 
here in question, viz. Lau-lan. The inhabitants must also have been 
engaged in agriculture, for one of the principal items in the manuscripts 
consists of weights and measures of socd-corn ; some of them also name 
this or the other kind of corn. Possibly there once stood on the sito 
whoro the manuscripts wore found an old revenue office, or a sort of 
* grain-bank,' whoro grain was bought and stored, or received as security 
for loans advanced. Tho papers exhibit one strange peculiarity, in being 
written on on both sides— a praotico which does not now obtain in 
China oither in writing or in printing. 

“In any case, tho collection of manuscripts which you have brought 
borne with you is one of great interest, ovon to the Chinese, and will 
unquestionably form the subject of scientific speculation for some time to 
come. Some of the sheets aie nothing more than simple exercises in 
writing; others consist of fragments only. Put in both oases the stylo 
of writing differs but little from that which is now in use in China. The 
wooden wands have this advantage over the paper manuscripts, that each 
contains one or more complete sentences: as, for example, an antolope is 
delivered, such and such a quantity of secl-oorn has been handed in, 
or so many men have been furnishod with provisions for a month, or 
longer. To judge from one passage, the official who lived at this place 
would seem to have governed a pretty largo provinco. The passago 
runs thus : * The approaching army is to ho mot at tho frontier (or tho 
shore?) by forty officials, and the farmsteads are many.' Ho seems also 
to have had two native chieftains in close dependence upon him. The 
majority of tho dates in tho manuscripts fall between the years 1204 and 
270 a.i>. In 26.“) the emperor Yuan-te of the Wei dynasty died, and was 
HUoccodod in the north of < Tina by Wu-to of the Tsin dynasty, who diod 
in 270. Most of the copper coins that are legible are what are known 
as wn-chu pieces, a variety which was struck between 118 lt.r. and 
. r >81 \.D. Numerous other pieces belong to the Juro-fttian mintage, which 
goes back to Wang-mang, who hold the reins of power between 0 and 
2d ^.n. Thus the dates on the coins agree fully with the indications of 
date conveyed by tho letters and the wooden wands." 

* 8u the following article by Mr. Macartney. 
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These few observations by Mr. Dimly, on his first oursory exami- 
nation of the materials which I have brought home with me, will serve 
to indicate tho value of the information which I have been instru- 
mental in unearthing from the sands of the great desort of Central Asia. 
For ono thing, they throw unsuspected light upon the physical and 
political geography of tho interior of Asia during the firht centuiies 
aftor Christ, and show what prodigious changes have taken plaoe in 
that part of the world during tho last fifteen hundred years. The name 
Lau-lan occurs in the writings of Edrisi, and a learned mandarin in 
Kashgar, to whom I showed the manuscripts, told me that, according 
to the old Chinese googrriphiee, tho country round tho present Pityan, 
near Turfan, was formerly called Lau-lan, Itead in connection with the 
physico-geographical investigations which 1 have made into the move- 
ments of the lako of Lob-nor, these historical data are of inestimable 
value. Not only do they give 11 s information about tho country of 
Lau-lan on the northern shoro of tlio ancient Lob-nor, but they also 
throw light upon sovoral unsolved problems connected with the region 
which lies halfway between China and the countries of Europe. They 
tell us there was a regular post botwcon Lob-nor and Sa-chuu, and, conse- 
quently, there must have been a route of regular communication through 
the desert of < 1 obi. Tho ancient i oad which ran from Korla alongside the 
Ooncheh-daria, where 1 previously discovered a chain of brick towers 
( ptta-laiH ), as well as the fort of Merdek-shahr, acquire an entirely now 
importance in the light of these more recent facts. Numerous ruins 
exist also at Yin-pon, anothor important station on that same highway. 

Tho question of agriculture, having been followed in ancient times 
in Lau-lan, is ono of very great iuteiost. How was it possible to carry 
it on? Not one rivulet flows down from the Kurruk-tagh mountains; 
not one drop of rain ever falls from the sky. Canals, or irrigation rrW/a, 
similar to those which are found all over Eastern Turkostan at the 
prosont day, must havo been made from the river which flowed into 
Lob-nor. The grain-banks spoken of still exist in every town in Eastern 
Turkestan, under the control of the Chinese authorities, and serve the 
purpose of securing an equal distribution of bread amongst the natives. 
True, I unearthed four villages only, ono of them consisting of not more 
than nineteen houses; but there is no reason why the desert should 
not yet yield many other valuable arohmologioal remains. The mention 
of forty officials, a military expedition, and many farms, points to the 
inference that Lou -lan was a well-peopled region. Possibly tho people 
dwolt in porishablo reed-buts, as they do at the present day. Time, 
however, will not permit mo to linger longer on this interesting subjeot. 
I must return to my journeyings. As soon as I arrived at the ruins, 
I sent the camels baok to Altimish-bulak, to get pasture and fetch ioe. 
Upon their return, at the end of a week, we broke up oamp, and 
marohed southwards, beginning what turned out to be a most interesting 
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and instructive journey across the desort. My own party consisted 
of one CoBBaok, three Mussulmans, and four camels. Tho rest I sont, 
under the command of Faysulla, who bad accompanied me the year 
before, to tho south-west, with instructions to try and get to Kum 
ohappgan. In this, however, they failed, being stopped by vast sheots 
of water of quite recent formation, bo that thoy were driven as far west 
as the Tarim. And 1 was consumed with anxiety about them until 
1 learned they were still alive, though they lost all their horses and 
ran short of supplies. Meanwhile wo in our party had a difficult and 
tedious task to perform, namely, to take exact instrumental measure- 
ments for determining the slope of the desert from north to south ; that 
is to say, from the northern hank of the ancient Loh-nor to tho northern 
shore of the existing lake of Kara-koshun. The contours of the region 
were, however, peculiarly favourable for our purpose, being as level as 
the sea, exoept for the furrows scooped out hy the wind, so that I was 
able to continue my measurements in a direct line, without hindrance. 
The distances botwoen tho levelling instrument and the staff were 
takon with the tape, and tho total distance worked out at f»0i miles. 
This oo 3 t ns eight long days* work, and of course' obligod us all to go 
on foot ; but wo took four camels with us, chiefly to carry ice. 

On the very first day wo had an adventure which might have 
proved disastrous. 1 myself started early, with my assistants and my 
levelling instruments, after giving orders to one of the men to follow 
on with the camels a couple of hours later, make a <Utvur round us, 
and then meet us at the appointed camping-ground. One of tin* camels 
carried, amongst other things, all my maps and note-hooks. We 
worked on all day, and measured 5 miles and 1190 yards, and in that 
distance there was a fall of only 7^ inches. When darknesH set in 
the caravan was nowhere to he seen, and we made a big signal-fire 
at the edge of tho dead forest, which happened just there to come to 
an oud. Shagdur Bet out to hunt for the caravan. If it had missed 
us it was domed, and our situation, too, would he vory critical, for 
wc had not one drop of water with us. But fortunately our signal- 
fire was visiblo at a groat distanoe, and the camel-driver turned up in 
the course of the evening with everything all right. 

That same night a storm got up in the east, and compelled us to 
strike work for the whole of tho next day. But Shagdur had not 
roturned. However, aR he was provided with a compass, and was 
quite familiar with my motliols of mapping, I had not the slightest 
anxiety on his account. As it turned out, he did take the precaution 
of noting his compass bearings the moment he left the camp, and 
during the course of the next day he turned up all right. This I 
regard as a triumph of native intelligence, seeing that the region was 
perfectly flat, without any distinctions of oontour, and a violont storm, 
aooompanied by an impenetrable fog, was raging all the time. 
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As soon as the storm subsided* wo continued our levelling operations, 
and by the end of another day had desoended 8 feet 2£ inohes. In 
fact, we crossed over a depression whioh lies 26£ feet below the level 
of our point of departure. During the two following days we again 
ascended 10 feet 10 inches, but during the last three days once more 
desoended something like 10 foot. The result of the cubic measure- 
ment showed that the surface of Kara-koshun lay 7 feet 5J- inches 
below our point of departure on the northern shore of the ancient lake 
of Lob-nor. At the same time it must not be forgotten that during 
a great part of the second and third days wo were down below the 
present level of Kara-koshun, and that our camp on tho second day 
of our operations was pitched 8 feet 8£ inches below the point of 
departure. Without stopping to analyze exhaustively the results of 
this remarkable survey of over 50 miles, I will only pause to observe 
that it proves in the most condusivo way tho existence in the northern 
part of tho Lob desert of a depression with a depth precisely similar 
to that which I sounded in Kara-koshun. 

Upon reaching the northern shore of this latter lake, our labours 
camo to an end, and our next stop was to hasten back to f'harkhlik, 
where the main body of the oaravan was supposed to bo encamped. 
I liftd instructed Tokta Ahun, one of my men, to go throe days north 
east of Kum-chappgan and there light signal-fires for our guidance. 
Hut as wo were unable to seo these, and the country grow peifoctly 
barren as we approaohed tho lake, I sent on Khoda Kullu, another of 
my men, westwards, on foot to look for thorn, and guide them to us the 
moment he found thorn. But for several days nothing more was hoard 
of him, and as, in tho mean time, we were reduced to a few ducks 
which Shagdur managed to shoot, I rosolvod to follow after Khoda 
Kullu. But after going one day’s journey along tho lake-shore, we 
were stopped by a vast sheet of water, stretching towards tho north- 
east, which we could neithex see across nor get across. Just when we 
were beooming hopelessly entangled amid this labyrinth of waters, wo 
perceived three horsemen coming galloping from the north-east. The* 
riders were my faithful Cossack Chernoff, Tokta Ahun, and Khoda 
Kullu, tho man 1 sent out in search of the caravan. Tho latter, it 
appeared, had travelled for five days before reaohing the encampment, 
and when he did arrive ho was half dead with hunger. Now, strange 
to say, the enoampment ho went in quest of was all this while not more 
than 2 miles distant from our own, and had thore not prevailed a dense 
fog during the whole of this time, we assuredly should not have missed 
seeing their signal-fires. It will appear almost incredible that Khoda 
Kullu should have taken five days to ride a matter of only 2 miles, but 
the fact was there lay between the two camps a newly formed arm of tho 
river, flowing with a volume of upwards of 1130 oubio feet of water 
in the second. We ourselves wore hemmed in on both sides by this 
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Btream. As the water flowed northwards at a prodigious rate, forming a 
new lake as it wont, it took ns four days to get round it. It had cost tho 
mounted men threo days’ hard riding to roach us, and as wo returned 
wo found their horses’ hoof-marks already under wator, in Borne places 
at a dopth of 18 inches. Indeed, tho wator bubbled and boiled along 
at such a raio, and over such a wido stretch of country, that it was 
dangorous to onoamp anywhoro near its margin. Consequently, we wore 
obliged to travel halfway back to tho ruined villages boforo wo could 
i urn to tho west. After that we bont round to tho south, until, finally, we 
roachod tho caravan encampment, and found thore everything we needed. 

The lako of Kara-koshun, which is thus gradually disappearing in 
the place whore Prjovalsky found it, is slowly creeping northwards, 
socking to return to it* ancient bed, where, 1 am perfectly convinced, 
it will be found at no great distanoe of time. 

That such groat changes as these aro ablo to take place in this part 
of tho world, which my measurements havo shown to be almost peifoctly 
horizontal, is not at all surprising. The lake of Kara-koshun, which 
lias occupied its present situation for a very long period, is getting 
chokod with mud and drift-sand and decaying vegotable matter, 
while, on the other hand, the northern part of the desiccated desert is 
being eroded and furrowed by tho winds, and is thus growing deeper 
and doeper every year. Tho basin which serves as the terminal 
reservoir of the Taiim system must ncoessarily be extremely sensitive 
to these changes of level, determined as they are by purely mechanical 
laws and atmosphoiic depression of a stricth local character. It is 
simply a physical necessity that the water of that reseTvoii must 
ultimately overflow its basin and seek a relatively lowor level. Thu* 
a drop of some 8 nr \ feet in level is sufficient to cause, through 
the action v>f tho wind, a total transformation in tho map of tho 
district. As tlio lako moves, so do tho vegetation and the various 
animals of the deficit. They, as well as tho fisher-folk, with their reed 
huts, follow after to the new shores, whilo the old lake graduully dries 
np. In the far-off fntmo the same phenomena will recur again, but in 
the Teverwe order, though the natural laws which wili effect tho reversal 
will remain precisely the same. Whenever that occurs we shall he in 
a position to detormine, on the basis of a more complete accumulation 
of data, what is the length of time required foi these periodic move- 
ments. This, however, we do know alieady, with perfect certainty, 
that in tho t >ear 205 a.d., the last year of tho roign of the Emperor 
Yuan Tc, tho lake of Lob nor lay in the northern part of the deBort. 
Lob-nor is, aB it were, the oscillating pendulum of the Tarim river, 
and oven though each oscillation extends ovor a spaoo of a thousand 
years or more, yet, measured by the clock of geological time, we 
know that such poriods are of no more aocount than so many seconds 
of our timo. 
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After the completion of this journoy, I pitched my oamp at the 
little town of Charkhlik, on the edge of the desert, and gave myself a 
month’s much-needed reBt. Meanwhile, however, I organized and 
equipped the largest caravan T have ever led into unknown regions. 
It comprised 30 Mussulmans, 4 Cossacks, 1 Mongolian lama from Kara- 
Shahr, 39 camel*?, 45 horses and mules, 70 asses, 50 sheep, and 8 dogs. 

Both men and animals were in the very pink of condition, and a 
picturesque and imposing array they made, for it was the most con- 
siderable caravan ever conducted by a European into Tibet. And yot. 
how different was its appoarance at the end of the year ! TTow deci- 
mal od and shattered ! 

1 sent on the caravan, under the command of two of the Cossacks, by 
well-known trails over the mountains which run along the northern 
boundary of Tibot, and so up on to the great plateau of that country. 

1 mj r solf, taking with me the other two Cossacks and some of the horses, 
rode up by the bed of tlio little river Charkhlik, a most disagreeable 
road, encumberod as it was with loose stones. One day wo crossed the 
stream no less than sixteen times, getting several wettings in doing so, 
but wo did not lose anything except one horse-load of supplies. Finally, 
after an instructive journey over many difficult passes, we reached the 
western shores of the lake of Kum-koll, the appointed rendezvous. 

On June 4 we behold in the distance the long black line of tlio 
caravan slowly wending its sinuous way towards us. It. was quito a 
pleasure to watch them battling up through the storm, while the water 
of the lake, crumpled into big waves, was dashing against the shore. 
The two Cossacks in command, Ohemoff and Chordon, putting their 
heels into their horses* sideB, galloped on ahead to my tent and reported, 
in military style, that all was safe, and thon the whole party tiled on 
past mo in procession, which took them a good hour to accomplish, the 
camel-bells meanwhile jangling in solemn harmony. And when they 
were all settled down into their new quarters they gavo the lake-sido 
the appearance of a busy market. 

My plan was to march on southwards until we readied a region with 
tolerable pasture, and there establish a fixed camp as a basis from which 
to carry on further operations. But a difficult piece of country still lay 
botwcon us and the Arka-tagh, the highest mountain range on the face 
of the Earth. The ground was Hoft and gave way under the animals’ 
feet, and we got entangled in a bewildering labyrinth of exasperating 
small hill ranges, where we were again and again obliged to turn back 
and retrace our steps. Every day 1 sent on pioneers in advance to 
reconnoitre and find out tho host route for the caravan to take. In 
ono place we lost thirteen asses, in another nine : but wo saved their 
loads, and packed them on the horses, though not before we had out 
them down considerably. Upon reaohing the foothills which stretch 
in front of the mighty chains that form the Arka-tagh mountains, wo 
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rosted a couple of days to reoonnoitre and Bearch for a pass. Here the 
animals got tho last bite of pasture they ate for a long, long time. 

We had just finished putting up our tents and yurts (or Kirghiz 
tents), and turned the animals loose to graze, when Chernoff came to 
tell me there was a big bear trotting towards the camp, seemingly 
utterly indifferent to the strange intruders on hiB domain. Two of the 
Cossacks seized their weapons and ran to meet him. Their shots rang 
out both at the same momont. Bruin sprang round, turned tail, and 
set off up a hill-slope. We followed after him on horsebaok. But 
before lie rouohed the top his strength failed him. Tie fell, and oamo 
tumbling down to the bottom of the slopo like a ball. IIo was an 
old male, of a daik grizzly colour, and had been hunting through 
Iho marmots* earths. To-j*cl«c from his hollow teeth, ho must at ono 
time have been furnished with formidable jaws. T kept his skin and 
skeleton, and had thorn preserved. 

Krom our last encampment on the north sido of the Arka-tagh, I 
sent, home ten mon and such of the asses as survived, and then continued 
my march over the repellent mountains which, in ray experience, havo 
always boon so formidable to surmount. We made our way up through 
sterile valleys littered with gravel, battered every day by violent storms 
of snow and huil and rain. In this way the animals* strength became 
moie and more exhausted in proportion as their burdens were made 
h< avier and heavier. 

Tlio final slope up to the summit was extremely precipitous, and 
we were repeatedly brought to a standstill by tho exhausted camels. 
The snow lay deep all around, and a howling snowstorm made it im- 
possible to see tho road in front of us. Three camels fell just below the 
pass, aud woio unable to get up again, so that we slaughtered them 
and loft them, and two others shared tho same fate on tho summit of 
tho pass. I did not doom them until it was unmistakably certain that 
their strength was uttorly expended, then we put an end to their suffer- 
ings, a rod slain on the snow showing whore their bones would soon 
lie bleaching undor the terrible winds of those awful altitudes. 

Once ovor the pass of tho Arka-tagh, we pushed on south through an 
absolutely unknown region, where wo crossed innumerable mountain 
chains, over passes of stupendous height, skirted the shores of in- 
numerable lakes, and forded innumerable rivers, but almost tho whole 
time through a ban on country, totally devoid of grass, so that every 
day the caravan animals grew more omaciatod. We continued to shoot 
yaks, wild asses, and antelopes, and consequently wore in no want of 
meat. The CoBsacks also kept the camp supplied with partridgos and 
wild geese. 

The samo parallelism in the mountain ranges which prevails 
throughout tho whole of higher Asia characterizes the region of which 
I am now speaking-— that is to say, the ohains run from west to east, 
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and as we were travelling from north to south, we had consequently 
to cross over every one of them. 

At camp No. 32 1 weeded out the twelve worst camels, besides 
a number of inferior horses, and left them to follow on after us at 
a slower pace, under the charge of the Cossack Chernoff and four Mus- 
sulmans. Then, taking with me tho rest of the caravan, J pushed on 
all the faster towards the south. 

Rain and snow had made the ground as soft as pap ; indeed, it was 
as though the earth wore attenuated like the atmosphere, and wore 
unablo to sustain any weight. On otio of the worst passes a big camel 
literally sank right into the bog, and could not be rescued. Every 
time we endeavoured to approach the spot where he lay we ran the 
greatest risk of sharing the same fate. Wo could only hope that the 
next day, when the surface of tho ground was stiffened a little by the 
frost, wo might be able by sboor force to drag the poor boast up out of 
the slough of despond into which he had fallen. But during the night 
he sank deeper and doopur, and at length died, frozen fast into the 
odious, treachorous morass in which he was engulfed. Another camel, 
although perfectly well and sound, absolutely refused to move, and 
accordingly we left him on a declivity where thero hapj>ened to be a 
few blades of grass growing, in the hope that lie would stay there and 
rest until Chernoff picked him up. But unfortunately Chernoff at this 
place niudo a dr tour, and consequently never saw the camel. This was 
tho only animal I over loft behind mo alive in any of my numerous 
journeys. 

As camp No. 38 yielded a bit of tolerable pasturo, wo stayed there 
two or throe days to rest. Whilst we were there tho Cossacks chanced 
to catch sight of a bear, and whilst following him up came upon a 
Tibetan encampment of three men, with horses and yaks. Tho Cos- 
sacks hurried back to bring the news to me ; and 1 at once sent thorn 
back again, with tho lama to act as interpreter, to glean some informa- 
tion about the region wo were in. But when they reached tho place 
the Tibetans wero gone, and our horses wore not in a good enough 
condition to admit of our following thorn. 

We learned afterwards that tho Tibetan hunters posted off south- 
wards and told the nearest native chiefs that an army of Russians was 
approaohing from the north. Hence our arrival was known long before 
we suspeotod it, and a sharp look-out was being kopt throughout tho 
country north of Lhasa and along all the roads whioh led to that mystic 
city. I strongly suspected that this onoounter with the Tibetan hunters 
would bode us no good. Accordingly, when we found there was very 
good pasture at camp No. 44, besidos traces of reoent nomad encamp- 
ments in the neighbourhood, I decided to make that my main camp or 
baso for further expoditions. At the same time I made haste to com- 
plete my Mongolian equipment, and after having made quite sure of 
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the position of the camp by astronomical determination, on July 27 1 
started for the south, accompanied by the Buriat Cossack Shagdur and 
the Mongolian lama. I left Sirkin in charge of the camp, with instruc- 
tions to move on to some other plaoe as soon as the pasture was done, 
and when that was finished to move on again to a third place, and so 
on. But he was always to leavo behind him in overy enoampment a 
report of what he was going to do, so that I might be able to follow up 
the caravan. My Mongolian equipment was very simplo ; it consisted 
of two small cases, a tent, provisions for a few days, some Chinese 
silver, and a few surplus furs, everything being of Mongolian manu- 
facture. We lived also in genuine Mongolian fashion. Ilowover, J 
also took with me a fow small note-books, an aneroid barometer, a 
thermometer, compass, and chronometer, so as not to be obliged to 
discontinue my observations. Those whom I left behind looked upon 
tho undertaking as a piece of madness, and thought that surely I had 
taken leave of my senses. For tho firBt two days Ordek accompanied 
us, to keep watch upon our animals at night, so that for at any rate 
two nights we might sleep in peace. The animals we had with us were 
live mules and four Iiothos. At tho end of our second day’s ride, or 
when we had left the camp 46 miles behind us, I had my bead shaved 
as bare as a billiard ball, and my moustache cut off altogether. I looked 
horrible; but then I was something like a genuine Mongol, especially 
after the lama had for several days smeared my face with greaso, till 
I was partly hlack and partly brown. We were all in good spirits. 
Our tent was pitched on a neck of land between two lakes, one salt, the 
other fresh, and tho horses and mules, guarded by Ordek, were peace- 
fully grazing a short distance away. About midnight Ordek came 
rushing into tho tent, and woke us up with tho cry of “ Bobbers 1 
Bobbers! ” We snatched up our rifles and revolvers and hurried out, 
but tho dim moonlight was barely sufliciont to show us some mounted 
men hurrying away over tho nearest hills, taking with them two of 
our horses. All thought of pursuit wbb, of course, out of the question, 
bocauso, for aught wo knew, our oamp might even then be surrounded 
by a whole band of thievos. We therefore sat round the fire and 
talked till daylight, when we struck camp and travelled on farther 
towards the south-east. Poor Ordek had to trudge the 46 miles back to 
camp on foot. My men there looked upon us as lost for good and all. 
But 1 left instructions with the Cossacks that, if 1 did not return within 
three months, they were to make for Kashgar and report. On tho third 
day we made a long march, and in the evening perceived some Tibetan 
horsemen keeping a watch upon our movements from a distanoo. Fi oin 
this time onward we mado it a practice to divide the night into tlirco 
watches of throe hours each, so that each of us had his three hours to 
do sentry-go. Fortunately, wo had two first-rate helpers in Yollbars 
and Malenki, the two biggest and fiercest dogs my caravan possessed. 
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And we always pitched our tent so that the animals were tethered on 
the side that was against the wind, for it was from that quarter that 
night visitors might be expected, and the dogs were tied up one at each 
ond of the camp-line. Never shall I forget those interminably long 
night-watches, when I tramped backwards and forwards botwoen 
Yollbars and Malenki listening to every the least suspicious sound. 
1 had not the slightest difficulty in keeping awake; any moment we 
might be suddenly fallen upon. Many and many a time the dogs set up 
a fearful barking. Thereupon 1 would hear a noise in a oertain direc- 
tion, and would creep towards it, revolver in hand. Then the dogs 
would stop barking, and everything become still again. 

On the third night we heard horses’ hoofs, and the dogs beo&mo veiy 
uneasy. Hut a recon naissanco of tho vicinity revealed nothing sus- 
picious. It rained cats and dogs, and when my watch was over 1 was 
wet to tho skin. And oven after I crept into the tent 1 could hear 
the sweet little rivulets of rain trickling amongBt our few precious 
belongings. 

Our fourth day’s march led through uninhabited and very hilly 
country. It. rained in torrents both diy and night without, once 
('casing. 1 confess I never saw such rain. Our tent stood beside a 
little lake. Fortunately for us there was a moon, which was able to 
shed a gentle diffused light through the dense masses of cloud that 
hung in the sky, and by its moans we wore enabled to keep in sight, 
though it was not altogether easy to do so, the liife of animals tetheied 
in front of tho tent. During my turn at watching two of the mules 
contrived to get loose, and I had no ond of a business running up hill 
and down dale to oatcli them again. 

On tho fifth day of our march, we did a very long ride, passing on 
tho way a caravan of Mongolian pilgrims. Lato at night wo came to 
a black tent, the ownor of which, Sampo Singhi, a shepherd, gave us 
a friendly reception, and sold us a sheep, which he suffocated by hold- 
ing his fingers in its nostrils, lie also gave us cream and sour milk, so 
that for tho next few days wo fared quite sumptuously. Tn the oouisc 
of the following day’s march we forded the rivor Satyu-sangpo, at. 
that time tremendously swollen by tlio rains. It was the worst fording 
of a river I liavo ever experienced. The water in its deepest part came 
up to the pommol of the saddle, and little more than our horse’s head 
and nook was visible above the raging food. The mule which carried 
tho two oasos was swept away by tho current, and floated a good dis- 
tance down-stream, upheld by the cases, which acted as swimming- 
bladders. My horse slipped into deep water, and gavo me a thorough 
drenching before ho got his feet again. Our encampment on tho 
opposite bank was of a tragi-comical description. Not a scrap of dry 
wood was to be had, the anjol , or dried dung, refused to burn, and it was 
impossible to move a foot without splashing into a pool of wator. 
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The next day, the seventh of our journey, we crossed a wide, open 
expanse, bounded in the far distanoe by a range of low mountains, and 
overtook a caravan of three hundred yaks, led by thirty Tibetans, and 
laden with Chinese tea for Tashi-lunpo on the Bramahputra (Sangpo). 

The eighth day carried us over a couple of very high passes, beyond 
the second of which we entered a region fairly well peopled with 
nomads ; their black tents dotted the clefts and slopes of all the moun- 
tains in the vicinity. The next evening we pitohed our tent in a sort 
of corrie beside a brook, and had to the south of us the mountains 
which overhang Tengri-nor on the north. Wo had now travelled a 
distance of 180 miles from our main oamp. Thus far were we destined 
to go, but no further. For juBt before it got quite dark we were 
surrounded by Tibetans, who announced that we wero their prisoners, 
and that one step further would cost us our lives. Our lama was in 
a panic of terror, and bolievod we Bhould be instantly slain. • We 
accordingly halted, and awaited passivoly the progress of events. 
Thirty-seven sentinels wero posted round our tent. We saw the 
Tibetans’ fires through the mist in every direction, but more especially 
on the road towards Lhasa. The next day, too, we kept tolerably 
quiet upon perceiving a band of fifty-three mounted men, armed 
with long black muskets, swords, pikes, and lances, spring up like 
mushrooms out of tho ground, and gallop in oxtended order towards 
our tent. Uttering a string of the wildest yells, or war-whoops, they 
charged straight down upon us, but, swinging off to both sides, drove 
on past, then wheeled round, and came back again like a hurricane, 
nourishing their pikes over their heads. After that they pitched their 
tents close to ours, and began to shoot. This they did, it would soem, 
to inspire us with respect. Our improasion was, that, if they intended 
to take our lives in a polite manner, it was scarcely necessary to levy 
so many people to do it. 

After a while this later band arranged themselves in little troops, 
and rode off in the direction from which we had come. They wore all 
dressed in black and red cloaks ; the officers wore big white hats, while 
the remainder had red bands round their hoads. As a rule, however, 
the Tibetans go bareheaded, and never have their hair either oombod 
or cut. 

Meanwhile we were treated with tho greatest friendliness by tho 
first-comers. An old lama assured us that we had nothing whatever 
to fear ; tlio Dalai Lama had given orders that wo should be treated 
with the greatest consideration, and that all we needed in the way of 
provisions should he provided us free of cost. Accordingly they brought 
us milk, butter, and lard in tbeir bowls, and presented us with more 
mutton and firewood than we know what to do with, nor would they 
accept any kind of payment whatsoever in return. In the course of a 
few days, he said the “ bombo,” or governor, of the province of Nakohu 
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would arrive, and then we should know our fate. And in due time the 
said high official put in his appearance, and wo soon saw a large village 
of white and blue tents spring up alongside the road to Lhasa. Through 
his interpreter, who spoke Mongolian, the governor invite l mo to a 
grand banquet in his tent, but I answered that, if bo wished to soo me, 
he was at liberty to pay me a visit. Accordingly, in the course of the 
afternoon, we perceived a crowd of horsemen gallop out from amongst 
the tents and ride towards us. They consistod of Kamba-Botnbo. 
governor of Nakchu, and Nanso Lama, accompanied by several other 
dignitaries, besides offioers and soldiors armed as if for a campaign — sixty- 
seven of them in all, each man mounted and dressed in handsome cere- 
monial robes. I question whether they ever clearly understood who I 
was; but, seeing the pomp and ceremony they assumed, it was evident, 
they imagined somebody out of the common was disguisod beneath my 
tattered Mongolian garb. Kamba-Boinbo rode lirst, surrounded by his 
staff. TIo wore a costume of yellow silk, had on a red head-dress and 
Mongol boots of green velvet, and was mounted on a big grey mule, 
with a costly saddle, and had his saddle-cloth embroidered with silver 
and turquoises. Tie dismounted, and, followed by a throng of his 
officers, greotod me politely, and, stepping into our wretched tent, took 
his seat on a bag of maize. 

All these men carried swords, suspended from richly chased silver 
bolts, ornamented with oorals and rubies. They wore, further, yavo» 
(or talisman cases) round their necks, and were adorned with rings, 
bracelets, and other finery, and had their hats trimmed with feathers 
My honest lama was completely overcome by all this magnificenco, 
and kept his eyes the whole lime fixed on the ground. 

Meanwhile Kamba-Bombo was in the very best humour, now that 
he had us completely in his power, and declared categorically that, no 
mattor who we were, we muBt rotraco our steps if we did not wish to 
have our headB cut off, at the same time drawing his hand significantly 
across his throat. 1 found it was perfectly useless to argue with him ; 
ho had imperative orders from the Dalai Lama. Tberoupon he pre- 
sented mo with a oouple of horsos, a flook of sheep, and some provisions 
— gifts of priceless value, which, however, I was totally unable to 
return — and appointed an escort of three ofiioers and twenty men to 
accompany us as far as the river Satyu-Sangpo on our way back. 
With these men we were soon on the most friendly footing, so that 
when they left us we felt quite melanoholy. 

At last, on August 20, we reached our main camp, thankful that we 
were still safe and whole in life and limb. For, although we had not 
had the good fortune to reach the “ Holy City,” we comforted ourselves 
with the thought that we had done our utmost to get there, even to 
the extent of risking our lives for that object. 

With the full strength of my caravan once more behind me, 1 
No. III. — March, 1903.] 8 
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proceeded southwards by a different route, being firmly resolved not to 
turn to the west until I should be compelled to do so by absolutely 
insurmountable obstacles. But we did not get very far before we once 
more had the Tibetans upon us. They sprang up on every side, their 
numbers increased, and they rode in olosc-ordered troops on both flanks 
of our caravan; then they disappeared, and anon reappeared, racing 
past us at full gallop. 

With these bands we lived upon a sort of war-footing, and every 
night posted strong guards or outposts round our oamp. We were hut 
scantily supplied with ammunition; but luokily shots were not ex- 
changed. When we showed signs of continuing our journey, the 
Tibetans sent a deputation to ino, begging me, in touching terms, not 
to proceed further. When they found their request was unheeded, 
they hurriedly despatched couriers to Lhasa. Meanwhile we proceeded 
on our way. 

One of my Mussulmans fell sick while we were on the shore of the 
lake of Naktsang-tso ; so we made a couch for him on the back of a 
camel, and in that way took him with us when we marched again. But 
one afternoon, a few days later, when we stopped for the day, we found 
him dead on his living bier. On the following morning we buried him 
according to Mohammedan ritual, our molla reading prayere over his 
grave out of the Koran. The Tibetans watched our proceedings from 
a distance. They thought we were making a deal of unnecessary 
fuss over a dead man, and adviBed us to fling the corpse out to the 
wolves. {Subsequently we witnessed how thoy did throw out a dead 
body to be devoured by vultures and ravens. 

hater on that same dav thero was another rift in the luto. Hladyeh 
Tsering and Yunduk Tearing, two of the Dalai Lama’s ministers 
or members of his dfvashung (or oounoil) in Lhasa, came direct from 
the Holy t’ity, bringing with them 500 mounted men, and against such 
a force I had no inclination to declare war. These oflioials read to me 
a proclamation from the Dalai Lama, which, amongst other things, con- 
tained the following passage: “Let letters be sent with all speed to 
Nameu and Naktsang, that no .Russian can have permission to travel on 
any of the roads of Nakchu and inwards as far as my kingdom extends. 
Let letters be sent to all the chieftains. Watch the frontiers of Nak- 
tsang. It is absolutely essential to guard strictly every part of the 
country. It is entirely unnecessary that any Kuropean shall enter into 
tho kingdom of the holy books and spy out the land. In your provinces 
they have nothing whatsoever to do. If they say they have, then 
know .they must not travel to Lhasa. And if they do travel, then Bhall 
you lose your head. See to it that they turn baok by the way they 
came.” 

Autumn was now approaching, and we had a long way to go to 
reach Ladak. Nevertheless, I stayed where I was until I had mapped 
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Naktsang-tso and Selling-tso. Thus for ten days longer we were 
honoured with the company of our Tibetan escort, though we lived on 
the best of terms with its leaders. We visited one another every 
day, and they arranged a jiyitovka (or play on horseback), in my 
honour, gave me horses and Bheep, and throughout treated mo with 
the utmost politeness. Our united oamps presented an imposing 
spectacle, with their sheets of tents, their innumerable fires, their 
troops of horses and horsemen. While my caravan, escorted by the 
Tibetans, marched from the eastern shore of the lake of Chargut-tso, 
round by the northern shore, I and Kutchuk the boatman crossed it by 
boat to take soundings, the arrangement being that the caravan was 
to look out for us at the western extremity of the lake. But a more dis- 
agreeable voyage it has never been my lot to participate in. When 
the caravan had disappeared behind the mountains which shut in the 
lake on the north, and we were far out on the water, we were overtaken 
by a violent westerly storm, and it was only by dint of the very greatest 
exertions that we managed to reach a tiny rooky islet ; and there we 
were kept prisoners for forty-eight hours. At last the tempest subsided, 
and we continued our voyage by night, I making my soundings by 
moonlight, with tho aid of a lantern. Next morning the storm broke 
out afresh, and we again took refuge on a similar rooky islet. In tho 
afternoon of the same day we once more started, but only just managed 
to reach the western shore, through having to battle for our very lives 
with a third tempest. We only just escaped being wreoked; and, 
utterly exhausted by our exertions, we slept that night on the desolate 
lake-side, and, after going for one day more, were seen by the men 
whom the leaders of my Own caravan sent out in search of us. On 
my return to camp T was greeted by the Tibetans with shouts of joy. 
During my absence they had manifested the utmost uneasiness, and 
kept incessantly asking the ( 'ossaoks where I had gone to. The latter 
at length told them 1 had rowed to the southern side of the lake, 
had there prooured horses, and ridden to Lhasa. Instantly they sent 
out patrols of fifteen to twenty men to ride round the lake, and even 
go on farther to the south. In the mean time I and Kutohuk were 
quietly smoking our pipes on tho tiny islet in the middle of the lake. 
But now they were convinoed i had not esoaped them, their delight 
know no bounds. They met me on horseback and conducted me in 
triumph to their tents, where, under the protection of their idols of 
Buddha, and in the light of their oil lamps, 1 was entertained in the 
most sumptuous manner. 

At this juncture Hladyeh Tsering and Yunduk Tsering, and a great 
part of their mounted force, took their leave of us. Nevertheless there 
was still a considerable escort left, and these men remained with us all 
tho way to the frontier of Ladak, although their numbers gradually 
dwindled, until by the middle of December there were only twelve men 

s 2 
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left. But by that time they were fully satisfied that T seriously meant 
to lea vo their country. Time, however, will not allow of my giving 
further particulars about this wearisome journey of three months* 
duration, right through Tibet from east to west. It was a time of 
severe trial for both man and beast. A strong west wind lay right in 
our teeth the whole of the time, and chilled us to the marrow with its 
icy blasts. The pasture was miserable in the extreme, and every day 
we lost camels or horses, or both ; but, fortunately, the Dalai Lama 
had given orders that I should be kept supplied with as many yaks as 
I needed. As a rule we travelled between lofty mountain ranges, lakes 
grew less and loss frequent, and the cold was intense. I also lost yet 
another of my men, making the fourth to die during this surpassingly 
trying journey. 

By the middle of November there was scaroe one-third left of the 
imposing caravan with whioh I started from the other side of the Arka- 
tagh. The country we travelled through was sparsely inhabited by 
nomad tribes : but we were everywhere received with friendliness and 
politeness, notwithstanding that almost the whole of Tibet was up in 
arms because of my attempt to reach the Holy City. I fear I must have 
caused them a fearful amount of trouble. 

On November the thermometer registered 48J degrees of frost on 
the Fahienheit scale. After crossing an uninhabited and almost water- 
less region, wo roachod, at the ond of tho month, the river Tsangarshar, 
and then followed it down an far as the temple-village of Noh, situated 
in a beautiful valley, thickly clothed with bushes and other vegetation, 
so that in the evenings wo had magnificent fires to sit round. One day 
about this time we lost four out of our five surviving horses, and on 
another three camels. 

After that wo travelled for six days along the shores of Tsongombo, 
one of the moBt remarkable lakeB J have ever seen. It resembles a 
Norwegian fjord, and iB generally only a mile or two wide, though 
occasionally its width diminishes to less than a quarter of a mile, 
and in one or two places is actually not more than 20 or 30 yards 
wide. It is ouclosod in a framework of steep and lofty mountains, 
and presents somo magnificent scenery. As it was covered with a sheet 
of ioe, I had to sound it from the frozen surface, over which I was- 
drawn in an improvised sledge, made out of one of the halves of my 
collapsible boat. Our route took us along the northern shore. In one 
place the cliffs plunged down into the water so precipitously that it 
looked for a time as if wo should be unable to proceed further. The 
pass which led over the mountain was impracticable for hoofed animals, 
and the lake was at this spot quite open water. But the extreme cold 
was an ally on our side. We had but to wait two or three days for the 
ice to thicken, and then we drew the baggage past tho place of danger 
on an improvised sledge. 




TSANGARSHAR RIVER IN WESTERN TIBET. 
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After that we skirted along tho northern shore of Panggong-tso. 
This lake formerly belonged to the basin of the Indus, but is now cut 
off and divided from it by a low pass, which aots as a threshold. Con- 
sequently its water is at the present time islightly saline, and the lake 
free from ice. Its frosh-water molluscs are on the high-road to ex- 
tinction. Its former bcach-lines are, however, wonderfully well defined. 

On the frontier of Ladak we found a large relief caravan, sent 
from Leh to meet us, end here the last of our Tibetan escort turned 
back home, after having performed their mission in a more than satis- 
factory way. Then, with two of the Cossacks to bear me company, 
I pushed on to Leh by forced marohes over the passes of Dugub 
and Jimreh. The temple of Jimreh stands on a shelf, or high cliff, 
overlooking the valley of the Indus. Here the lamas had no secrets 
to preserve, but showed me everything, and evon took me into the 
very holiest nooks of their shrines. 

I spent my Christmas with tlio hospitable llerrnhut missionaries 
in Leh, and on January 1 I was on the road to Calcutta, in response to 
an invitation from Lord Curzon, Viceroy of India, whose acquaintance 
I made several years ago. This meant a journey of over 260 miles on 
horseback to Srinagar in Kashmir, and of another 200 by rail to Kawal 
Pindi. It was a hard ride, boing the depth of winter, and led over 
the pass of Zoji-la, which is always dangerous, and at that season of 
the year generally quite impassable. My only companion was tl.e 
Cossack Shagdur. We crossed the pass on foot, and all went well. 
The danger lies in the fact that the road leads through a sort of gorge, 
which is apt to be partly ohoked with falling avalanches. The tramp 
through the pass took us four days, and I had a hundred coolies to 
carry my baggage. It is really a great wonder we came out alive, 
considering how many of the native Ladakis lose their lives on this 
pass evory year. Fortunately we managed to get over before it was 
-definitively closed by the snow. When I returned from India the gorge 
•contained a far greater quantity of snow. Then from Leh I journeyed 
on over the naBty pass of Kara-korum, gome 19,200 feet above sea-level, 
where Dalgleish was murdered some years ago, and then struck down 
to Yarkand and Kashgar. Arrived there, I dissolved what remained 
of my oaravan, and its members, Christian, Buddhist, and Mussulman, 
scattered to the four winds, each to his home in various parts of Europe 
and Asia. 


Before the paper the President said : We have amongst us thiB evening our old 
friend and colleague, Dr. Sven Hcdin. It is now five years since he was with us, 
and during that time he has done an amount of work as a traveller by which he 
has equalled himself — we cannot say more than that — in his former expedition, for 
which he received the Royal geld medal of onr Society. But I consider that he has 
done much more than that, lie has shown himself to be a scientific geographer of 
the very highest merit — as a linguist, an observer, and a historian. Our Council this 
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afternoon baa considered the very great merits of Dr. Sven Hedin, and has decided 
to award him at once our Victoria medal instituted for the highest record in 
geographical research. I am glad to be able to announce this to Dr. Sven Hedin 
and to the meeting. I will say no more now, but will call upon Dr. Sven Hedin to 
address the meeting. 

Dr. Svr.N Hkdin : I have to begin by expressing my deep and sincere thanks 
for the very kind words which Sir Clements Markham haB addressed to me, and 
for the great honour I am receiving in the Victoria medal, of which I am very 
proud, and of which I will try to be worthy in the future. I think it a great 
honour, also, to be invited to the Royal Geographical Society to address you once 
more $ and I am very glad to hear Sir Clements Markham call me an old friend. 

I feel as an old friend here ; not as a foreigner, but as an old colleague of tbe Itoyal 
Geographical Society. 1 have been in Central Asia for several years — it is a long 
time. I have not had much practice with your beautiful and charming language 
If I am not able, during the description of my journoy, to iind the right words in 
the right places, perhaps somebody will help me, so that you may know what f 
mean. It is certainly not possible to give a detailed description of a journey which 
has taken three years and three days in an hour and a half ; and I shall not bo 
able to givo the contents of tbe paper which is to be published in one of the next 
numbers of tbe Journal . I may toll you that I am writing a book about the 
journey, and this book will be published next year. The scientific results will be 
published three or four yearB afterwards. 

Dr, Sven Hedin then proceeded to give a torn mu of his paper, illustrated by 
over a hundred lantern-slides. 

After the lecture, the Pakhidest called upon Prince Kropotkin to Bpoak. 

Pbisce Kropotkin ; It gives me great pleasure to comply with Sir Clements 
Markham's request to speak on the description of the journey which was made by 
Dr. Hedin in Central Asia. I can only say that 1 am delighted to add my voice 
to tbe many voices of praise which Dr. Sven Hedin muBt have hoard all over 
Kurope — viz. in Russia (whore ho lectured in Russian before a very large audience) ; 
in Germany ; in his own mother country ; and at last in England. This journey 
covered certainly ground that had been explored to a very great extent by Russian, 
French, and English travellers, and the journoy which he undertook for reaching 
Lhasa he could not continue till its end. Like all other explorers, he was com- 
pelled, when he was almost, so to say, in sight of Lhasa, to return; whereupon he 
took the route to Ladakh, which had been followed once by Littledalc. But the 
interest of his journey has not been lessened by the fact that he did not reach 
Lhasa. He was but a very few days’ journey from that capital of Tibet, and he 
had crossed, during his attempts to penetrate as far as this capital, the most 
interesting parts of Northern Tibet, He crossed the great border ridge, Altyn- 
tagh, and also those immense chains of mountains whore wo find, as he remarks, 
almost the highest mountains of the world, at least as high as the Himalayas. 
Very probably Sven Hedin will change the direction of thebe mountains, which 
are shown on thiH large map (of the German General Staff) running west and east, 
and his surveys will surely very much alter the whole aBpect of the country 
represented on this map. They will surely show to us that the mountains are 
running in directions from the north-wqsb to the south-oabt, and when hia 
determinations of altitudes are calculated, wo shall see what tremendous plateaus 
he had to cross between the border range and the spot where he was turned back. 
As to his levelling in the Lob-nor desert, and the archaeological discoveries which 
he has made in the country of Lob-nor, they will certainly throw new light 
on the changes which have been going oa in the basin of this great Central 
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Asian lake. With Tegard to Lob-nor, I will permit myself to remark that I do 
not think that the lake Kara Koshun-that is, the Lob-nor of Prjevalsky— can 
be considered as anything else but the present remainder from the great lake Lob- 
nor. But what appears to me almost quite certain, after Sven Hedin’s surveys, 
levellings, and discoveries, is that there was first a time when Lake Lob-nor 
covered the whole of the triangular space which is limited on the weBt by the 
southward course of the Tarim, on the south-east by the Lake Kara Koshuo, and 
on the north-east by the escarpment of the Kuruk-tagh, which runB in a north-west 
to south-east direction, The place of the Sixty Springs, Altimish-bulak, which 
had been visited previously by the Russian explorers, and lies, according to their 
determinations, at an altitude of 3GOO feet, stands on the border of the escarpment, 
and the triangular Bpace between the escarpment, the Tarim river, and the plains 
which spread at the foot of the Altyn-tagh,must have been occupied some time by 
a large basin, upon the shores of which Btood that spot of the Lau-lan region, in 
which Dr. Hodin has found such interesting manuscripts. Later on, the lake 
occupied the eastern part only of that triangular basin; and now the Lake Kara 
Koshun, or the Lob-nor of Prjevalsky, represents the southern trough of that 
depression, which continues still to bo occupied by what has survived of the Lob- 
nor. At any rate, when the full reports and the levellings of Dr. Hedin are 
published, and the whole region 1 b better explored, it will certainly appear that 
within this triangular depression (“Lub Nor desert" on Stioler's Atlas map) tho 
lake was changing its position in proportion as it decreased, and it may change it 
several times more before the general desiccation of Central Asia, which U going 
on at great speed, will finally move tho Tarim lake further south-westwards to 
meet the Cherohen, and finally reduce what will remain of the Lob-nor to the 
little lake Kara buran, which we see at the junction of the Yarkand-daria with the 
Cherchen. The journeys which Sven Hedin has made are certainly an event in 
the exploration of Central Asia ; and we must only congratulate him, and express 
to him our warmest thanks, and the thanks of all the geographers of the world, for 
the remarkable journeys which ho has made, for tho accuracy of the description 
which he has given, and for the mass of information which we can expect from the 
publication of the full scientific report of this journey, and which will even surpass 
what wc have found in the reports of his former journey published a few years ago. 

The PitLSiDKNT : There are several other authorities present who might have 
addressed the meeting, but it is too late, I am afraid, to continue tho discussion ; 
therefore it only remains for us to acknowledge to Dr. Sven Hedin the great pleasure 
that we have derived from his admirable descriptions of the country he has traversed. 
He has, however, given ub no adequate idea of the perils and hardships through which 
he went in collecting this information ; nor has he given us any adequate idea of tho 
diligence and care with which, day by day, he mapped the country and took regular 
and most valuable observations. He did not mention whether he suffered from being 
at great heights. I now gather from him that he novor felt the sickness often 
experienced in the ascent of mountains. I asked him because I have just received 
a letter from Mr. Douglas Froshfield, who maintains that thiB feeling of sickness at 
great heights differs with individuals in the same way as sea-sickness differs with 
individuals. While some suffer very seriously, others at heights up to 20,000 feet 
do not feel the sickness at all, I gather from Dr. Sven lledin that he is one of those 
who never suffered at all at great heights. Prince Kropotkin has so fully described 
to you the great importance of the work that has been done by Dr. Sven Hedin, 
that it is only necessary to allude to his discovery of ruins, and of the interesting 
manuscripts that were found in them; and to the care ho took in levelling on 
the plain where the great lake once existed, to show you the vast geographical 
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and historical importance of the work that he has done. And those are only two 
instances out of many. I am sure, therefore, that the meeting will unanimously 
pass a vote of thanks to Dr. Sven lledin for his most interesting communication. 

Dr. Sven llr . din : 1 may once more express my hearty thankB for the great 
kindness shown to me thiB evening by the Council of the Rojal Geographical 
Society, for the great honour bestowed upon me in the Victoria medal, which 
will be a great and preciouB souvenir of this evening. And I am very glad, 
also, to have almost heard how silent it has been in the hall during my lecture. I 
have got encouragement in the silence and the attention of the audience, and that 
is a most agreeable feeling for a lecturer. I hope I shall be able in the future to give 
more details about this journey. It was a very poor and short description I could 
give you now. I am very glad and happy to hear the kind and eloquent words 
Addressed to mo to-day by Sir Clements Markham, and the extremely kind opinion 
by Prince Kropotkin. I shall he very glad from this evening to keep tho?e words 
in memory. I am sorry that ajiy other Asiatic specialists who are present here did 
not get time to speak. It is probably too late, but I hope another time they will 
get an opportunity of talking about Central Asia. 

The President: 1 may mention to the mooting that Dr. Sven lledin is 
publishing his atlas, which will consist of two volumes of maps besides text, and I 
trust that the wealthier portion of our Fellows will subscribe to this most valuable 
nnd important geographical work. 


NOTICES, FROM CHINESE SOURCES, ON THE ANCIENT 
KINGDOM OF LAU-LAN, OR SHEN-SHEN. 

By GEORGE MACARTNEY, C.I.E. 

In his lecture delivered lxsfore the Royal Geographical Society on 
December 8 last, on his “ Three Years’ Exploration in Central Asia,” 
Dr. Sven lledin gave us a graphic description of the ruins of an ancient 
town on the border of tho old Lob-nor. Amongst the finds brought 
home by him from this site were many Chinese manuscripts, which 
have been identified to be of the second and third centuries a.i>. Some 
of these manuscripts bear not only the dates, hut the name also of the 
locality where they were written. This name is Lau-lan, and the know- 
ledge of this faot is one of special interest. The actual name of Lau-lan 
is well known to modern Chinese geographers, but hitherto, apparently, 
neither they nor savants in Europe have been able to fix with anything 
like accnraoy the position of the country anciently called by that name. 
Mr. A. Wylie, a Chinese echolar of eminence, in 1880 had computed 
this position to be 30° 40' X. lat. and 94° 50' E. long. Now, this would 
show an error approximately of 250 miles if we are right in under- 
standing that the place where Dr.Hedin found the Chinese manusoriptB 
bearing the name of Lau-lan was in about 40° 40' N. lat. and 90° E. long. 
The more accurate localization of Lau-lan, now apparently possible, may, 
it is hoped, lead to some useful results in the identification of other 
neighbouring countries whose ancient names are known, but whose 
positions are still a puzzle to modern geographers. 
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If the Tsien Han-shu (‘ History of the First Hans ') and the records 
left by Fa-IIeen and Hsian-Tsang Vere consulted, we should find many 
plaoes mentioned therein, with their distances given with reference to 
Lau-lan. 

Thus, the Tsien TTan-shn (written roughly between n.c. 100 and 
a.d. 50) mentions the following distances: From Wu-ni ( capital of 
Lau-lan) to the Yang barrier (evidently in the direction of Tun-liuang), 
1600 li ; to Chang-an, 6100 li ; to the scat of government of the Chinese 
governor-general (name not given) in a north-westerly direction, 17H5 
li; to Si-an-fu, 1365 li ; to Keu-sze (Onigour) in a north-westerly 
direction, 1800 li. 

Fa-Heen (fifth century a.d. ), in the record of his travels, gives the 
following distances : From Shen-shen or Lau-lan to Tun-huang, about 
17 marches, 1500 li ; to Wu-e (Urgur’), 15 marches on foot in a north- 
westerly direction. 

From Ilsian Tsang we learn that Lau-lan, which he aho calls Na- 
po-po, is situated at 1000 li north-east of Chcmo-to-na, also called 
Nimo. 

It will be seen from the above that the site Lau-lan can serve as u 
point of reference for determining the position of several other places. 
Perhaps the indications given above may prove to be of uso to subse- 
quent archaeological surveyors. 

But this is far from all that can bo learnt about Lau-lan from Chinese 
record b. The Tsien Han-shu tells us that China began intercourse 
with this country in the reign of the Emperor Wu-ti 140-87), at 
whose time the western boundary of the empire would seem to have 
extended no further than the Yang barrier (possibly Tun Iiuang) and 
the Yu gate (modern Chia Yu Kuan ?). The vast oountry lying beyond 
these plaoes was designated by the Chinese geographers of the epoch 
under the vague term of Si-yu (western region), which they supposed 
to he divided into thirty-six different kingdoms. We are told there 
were two roads leading from China to this region. “ That via Lau-lan, 
skirting the river Po (lower Tarim ?), on the north of the Southern 
mountains (Altyn Ustun Tagh?), and leading west to Sa-oho (Yarkand; 
is the southern road. That by the Palace of the Anterior at Keu-tse 
{Onigour kingdom ? 1800 li from Lau-lan), following the river Po in the 
direction of the Northern mountains (Tien Shan) as far as Su-loh 
(Kashgar) is the northern road.” 

The watercourse in the Tarim basin is described in the following 
terms: “The river (Khotan Daria?) runs northwards till it joins a 
confluent from the Tsung-liug (Oniou range, in Sarikol), and then flows 
eastwards into the Pu-ohang-hai (lit. Calamiferous lake), which is 
also oalled the Salt marsh. This is over 300 li from the Yu gate and 
the Yang barrier, and is 300 li in length and breadth. The water is 
stationary, neither increasing nor diminishing in Bummer or winter. 
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The river is then said to run underground and issue again at Tseih- 
shih 9 where it becomes the Yellow river of China.’* 

The following is a pricis of the aooount found in the Tsien Han-shu 
of the political relations between China and Lau-lan during the first 
oentury s.c. 

The Emperor Wu-ti, we are told, was desirous of cultivating inter- 
course with Ta-wan and adjaoent countries, and repeatedly sent 
ambassadors there. These had to pass through Lau-lan, but the people 
of Lau-lan, in concert with the Ku-tse, harassed the officials on the 
high-road, robbed and attacked Wang-Kuei, ono of the envoys. More- 
over, the Lau-lans made themselves objectionable to the Chinese by 
aoting as spies for the Heun-nu (I funs), and on several occasions aided 
these in the pillage of. Chinese travellers. All this was not to be 
tolerated. Wu-ti, therefore, prepared an expedition againBt the dis- 
affected state. Chao Po-nu was sent with an army of 1 0,000 men to 
punish the Ku-tse, whilst the envoy Wang Ivuei, who had suffered 
several times at the hands of the Lau-lans, received orders to act as 
Chao Po-nu’s lieutenant. The latter, advancing at the head of 700 
light horse, seized the King of Lau-lan, oonquered the Ku-tse, and, 
relying on the prestige of his army, overawed the states dependent on 
Wu-sun and Ta-wan. The Lau-lans soon submitted, and sent offerings 
of tribute to the Emperor Wu-ti. But their submission gave offence to 
their allies, the Huns, who lost no time in attacking them. On this, 
by way of satisfying his two powerful neighbours, the King of Lau-lan 
sent one of his sons as hoBtage to the Huns, and anothor to the Emperor 
of China. Thus ended the first episode in the relations between China 
and the kingdom in question. 

But more troubles were in store for Lau-lan. The Emperor Wu-ti, 
for some reason or other, had to send another punitive expedition against 
Ta-wan and the 1 lunB. The Huns found the Chinese army so formidable 
that they deemed it prudent to avoid any direct encounter with it, but 
this did not prevent them from hiding troopB in Lau-lan, the inhabitants 
of wbioh did not cease to be in league with them. These troops con- 
stantly harassed the army of Wu-ti. The Chinese soon got wind of 
Lau-lan’s secret coalition with the Huns, and aooordingly the general, 
Jen-wan, was sent to chastise them. Jen-wan proceeded to the city 
gate, which was opened to him, and reproached the king for his 
treachery. The king, in excuse, replied, “When a small state lies 
between two great kingdoms, it must perforce make alliances with 
both, or it can have no peace ; but now I wish to placo my kingdom 
within the bounds of the Chinese empire.” Confiding in these words, 
the emperor re-established him on the throne, and commissioned him to 
keep watch over the movements of the Huns. 

This king died in n.c. 02. Then a question of succession arose. It 
.will be remembered that one of the sons of the deoeased king was a 
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hostage at the Chinese court. Now the Lau-lans made a petition to the 
emperor for the return of the hostage prince, in order that he might 
succeed to the vacant throne. The prince had not, however, been a 
persona grata with the emperor ; in fact, all the time he was in China 
he had been kept in honourable confinement in the Silkworm House 
Palace. It therefore happened that the petition from Lau-lan was not 
favourably reoeived by Wu-ti, but the answer returned was that of a 
diplomat. “I am tenderly attached / 1 said Wu-ti, “to my attendant 
prince, and am loth to allow him to leave my side ; ” and the emperor 
suggested to the petitioners that they should install the next son of the 
deceased king in the royal dignity. 

This the Lau-lans accordingly did. But the new king's reign was a 
short one, and on his death the question of succession again came to 
the front. This time the HunB, who, it will he remembered, had also a 
hostage prinoe from Lau-lan at their court, thought their opportunity 
had come to regain in that state the influence they had lost. They 
therefore sent the prince back and established him on the throne. This 
successful coup alarmed tlio Chinese, who endeavoured, by bribery and 
intrigue, to reoover their ascendency. They made no direct attempt to 
dethrone the Hun’s protege , but sent an envoy to him requesting him 
to pay a visit to the Chinese court, where, the envoy said, liberal gifts 
would be bestowed on him by the emperor. But the emperor and the 
envoy little suspected that they had to reokon with a woman’s ounning. 
The step-mother of the king was at hand, and she advised him, saying, 
“ Your royal predecessor sent two sons aB hostages to China ; neither ot 
them has ever come back, and is it reasonable that you should go?” 
The king thereupon dismissed the envoy with the words that, “ having 
newly acoeded to the throne, the affairs of the kingdom were engaging 
Mb attention, and that he could not attend the Chinese court before 
two years.” 

So far there had been no open hostility between the new king and 
the emperor, although, undoubtedly, relations between them were 
str ain ed. But now the event which was to put an end to Lau-lan as an 
independent state was imminent. It appears that on the eastern border 
of Lau-lan, where this kingdom was continuous with China, there is a 
plaoe called the Feh-lung mound. This plaoe was on the high-road, 
vid Lau-lan, from China to the western regions, and it suffered from 
drought and had no pasturage. The Lau-lans were frequently oalled 
upon by the CMnese to furnish guides, carry water and provisions to 
this spot for passing officials. In the discharge of these duties, the 
inhabitants were often exposed to the brutality of the Chinese soldiery. 
Friotion was thus created ; but the situation was made worse by the 
Huns, ever secretly instigating the Lau-lans against the Chinese. 
Finally, the Lau-lans resolved to break off friendly relations with Wu-ti, 
<and forthwith murdered some of his envoys whilst passing through 
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Lau-lan territory. This act of treaohery was reported to the Chinese 
court by the king’s younger brother, Hui Tu-ohi, who, having made his 
submission to the llan monarob, was scheming to oust his elder brother 
from the throne. Accordingly, in b.c. 77, the Chinese general, Fu- 
keae-tsu, was sent to put the king to death. Fu-keae-tsu hastily selected 
a few followers, and, having spread a report that he was going to a 
ne ighbouring state on a mission of friendly inquiry, and had presents 
with him for the king, he journeyed to Lau-lan. On Fu-keae-tsu s 
arrival, the king, who suspected nothing, invited him to a sumptuous 
feast. Whilst the king was intoxicated, Fu gave a signal to his 
followers, and the king was stabbed in the back. His head was severed 
from the body and suspended over the northern gate of the oity. Hui 
Tn-ohi, as a reward for his treaohery, was set up as king in the place 
of his brother, and the kingdom was re-established under the new name 
of Shen-shen, for which a brevet of investiture was prepared. That 
nothing might be wanting to the prestige of the new ruler, one of the 
ladies of the imperial court was bestowed on him sb consort, and on 
Hui Tu-chi leaving the Chinese oapital for his kingdom, he was accorded 
a send-off marked with every honour. Thus was he established. But 
he did not feel himself secure in his new position. Being a Chinese 
protegS, he was looked upon with suspicion by the people over whom ho 
had been oalled upon to rule. Moreover, the late king had left a son, 
and Hui Tu-chi lived in fear of assassination by him. Hui Tu-ohi 
therefore petitioned the emperor to establish a military colony in Lau-lan, 
in the city of K tun, where, he said, the land was “ rich and productive; 1 
This was done, and the emperor sent a cavalry leader with forty 
subordinates “ to cultivate the fields at E-tun and soothe the people. 
Thus was the rule of the great Han monarch extended over the state 
of Lau-lan, or Shen-shen. 

At the opooh when these chronicles were written, which, pre- 
sumably, was about the time of the birth of Christ, the kingdom of 
Shen-shen, we are told, contained 1570 families, forming a population 
of 14,100, with 2012 trained troops. 

On the physical features of the country, the Tsien Han-shu says 
{translation by Mr. A. Wylie) — 

“ The land is sandy and salt, and there are few cultivated fields. 
The country relies on the neighbouring kingdoms for oereals and agri- 
cultural pioduots. The country produces jade, abundance of rushes, 
the tamaria, the Cloecocca v<rmirifera , and white grass. The people 
remove their cattle for pasturage wherever they oan find sufficiency of 
water and herbage. They have asses, horses, and camels. They oan 
fabricate military weapons, the same aB the people of Tso-kiang.” 

go muoh, then, fur the information contained in the Tsien Han- 
shu. Here is what Fa Keen says regarding Lau-lan, which he passed 
through in the fifth oentury a.d. on his way from China to India to 
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procure the eaored books of Buddhism. The translation is that of 
Dr. J. Legge — 

11 After travelling for seventeen days, a distance we may estimato of 
about 1500 li (from Tan-huang), the pilgrims reached the kingdom of 
Shen-shen, a country rugged and hilly, with a thin and barren soil. The 
clothes of the oommon people are coarse and like those woven in our 
land of llan, some wearing felt, and others serge or doth of hair. The 
king professed our law, and there might be in the kingdom more than 
4000 monks, who are all students of the hinayana (small vehicle of 
salvation). The common people of this and other kingdoms in this 
region, as well as the sramans (monks), all practice the rules of India, 
only the latter do so more exactly, and the former more loosely. Here 
the pilgrims stayed for about a month, and thou proceeded on their 
journey, fifteen days’ walking to the north-west bringing them to the 
country of Wu-e. In this tboro were more than 4000 monks, all atudonts 
of the hinayana.” 

Hsian-Tsang (620-045 a.i>.) passed through Lau-lan on his return 
from India, two centuries later than Fa-Heen, but his notice on this 
country is extremely meagre. We are merely told that, after leaving 
the walled but deserted town of Tuhe-mo-to-na, or Nimo, 11 he travelled 
1000 li in a north-easterly direction, and reached Na-po-po, which is 
the same as Lau-lan.” 


RECENT VOLCANIC ERUPTIONS IN THE WEST INDIES.* 

By Dr. TEMPEST ANDERSON. 

It will he in the remcmbranco of every one present that in May, 1901', 
severe voloanio eruptions took place in St. Vincent and Martinique, 
both of which islands form part of tho chain of the lesser Antilles in 
the West Indies. The Royal Society appointed a committee to investi- 
gate the eruptions, by whom I bad the honour of being nominated along 
with Dr. J. S. Flett, Petrologist to the Goologioal Survey, to proceed to 
the scone of the eruptions and report to them. In our report, read 
before the Royal Society on November 20, we have already entered 
fully into tho description and discussion of the phenomena observed ; 
it will be hotter, therefore, in this paper to content myself with a 
resume of tho chief points, with special references to the geographical 
changes produced. 

The islands of the lesser Antilles, from Saba on the north to 
Grenada on the south, form the summits of a chain of mountains about 
two-thirds submerged ; for while their highest peaks reach eleva- 

* Bond at the Royal Geographical Society, January 12, 19011. Mnpr, p. 348. The 
descriptions of the plates will be found at tho end of the paper. 
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tions of barely oOOO feet above sea-level, the depth of the Caribbean 
(tea to the west is over 10,000 feet. They occupy tho summit of a great 
fold of the Earth's crust, and are almost entirely volcanic, the chief 
exception being Antigua and a small portion of the eastern part of 
< «uadelonpe, which, with Barbados, appears to form part of another fold 
more to tho east, which is not volcanic. Other volcanoes occur on the 
mainland to the west of the Caribbean sea, one of which in Guatemala 
has also recently been in eruption. Earthquakes had taken place in 
the region surrounding the Caribbean sea during some months 
previously, and it has been concluded that the readjustments of the 
Karth’s crust which gave rise to these have also been connected with 
the eruptions in St. Yincent and Martinique. 

The island of St. Yincent is oval, the long diameter being nearly 
north and south. It is about 18 miles long and 11 mileB wide. A 
mountain chain strotches along tho main axis of the island, and reaches 
to a height varying from 2000 to 4000 feet, the highest point being 
just over 4000. It is entirely composed of volcanic materials, the beds 
dipping away from the central mass in all directions towards the sea. 
'They consist ohiefly of tuffs and agglomerates — in fact, fragmentary 
materials resembling those discharged from tho Soufri&re during tho 
recent eruptions. Among them are many ejected blocks of enormous 
size, oven as much as 20 or :i0 feet in diameter, showing that Borne oi 
the former eruptions must have been explosive like the late one, but on 
a grander scale. Lava-flowB are comparatively few, but not entirely 
absent, and dykes are rare. 

In the southern part of the island volcanio action has long been ex- 
tinct or dormant, and we did not see any remains of craters, all such having 
apparently been removed by denudation. Towards- tho northern part ot 
the island, however, is the great mass of the Soufri&re mountain, in the 
summit of which is a crater of an almost circular form, about a mile in 
diameter. This, which is called the old crater, appears to have been 
the chief, if not the only, site of the reoent eruption. On the north- 
cast of tho old crater, and only separated from it by a narrow ridge, is 
the so-called new orater, which was active in 1812. It is only about 
one-third of a mile in diameter, and it is doubtful whether it took any 
p&Tt in the last eruption. To the north of these craters, and partly 
encircling them, is an old crater-ring, which bears the same relation 
to them as Somma does to Yesuvius. The name Mome Gam was 
formerly appliod indiscriminately to all this mountain range, but now 
has become restricted to a peak some distance to the south of the main 
crater, while the name Soufriere appears to be always given to the 
active cone. 

To the south of the main oraters, and between them and Morne 
Garu, a great depression or system of valleys extends right across the 
island. The eastern side of this is occupied by the Babaka Dry river and 
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its tributaries, "which drain into the sea on the windward coast north of 
George Town. The western, which is rather more extensive, is much 
eroded into deep valleys and ravines, often with almost precipitous 
sides, in which flow the rivers and torrents, whioh are often dry, and 
go by the names of Wallibu, Wallibu Dry river, Rozcau, Morne Ronde, 
and Larikai. The rooks of whioh this part of the mountain is com- 
posed are almost entirely tuffs and agglomerates formed of fragmentary 
material, similar to that ejected from the voloanoes during the recent 
eruption. We saw a few beds of lava, but they were chiefly exposed 
in the deeper parts of ravines, and were obviously of much older date 
than the more superfloial portions. This great transverse valley, and 
especially its western portion, the valley of the Wallibu, received the 
greater part of the products of the eruption, amongst whioh we saw no 
iava, and do not believe any was erupted. A considerable number of 
ejeoted blocks * were noticed, but the great bulk of the material consisted 
of fine sand and ashes— in fact, lava blown to pieces by the sudden ex- 
pansion of its imprisoned gases. The trade-wind blows steadily from the 
east or north-east, and a certain amount of the finer particles would he 
caught by the wind and deposited in the Wallibu valley. A considerable 
amount was also driven directly upwards so violently as to go through 
the whole thickness of the trade-wind and get caught by an upper 
current in the reverse direction, by which it was carried to the east as 
far as Barbados and the surrounding sea. A certain quantity fell on 
the north slopes of the volcano beyond the Somma ridge and along the 
east coast as far as to beyond George Town, but the greatest deposit 
whioh wo saw, and in comparison with whioh all the others were trivial, 
was in the Rabaka and Wallibu valleys. 

The tropical rains have cut deeply into the soft strata which form 
the cone of the Soufriore and the slopes at its foot, and have produced a 
series of branching valleys with steep or almost precipitous sides, and 
separated by the narrowest of ridges— in faot, often mere knife-edges. 
The whole, before the eruption, was clothed with the most luxuriant 
tropioal vegetation. Into this series of valleys was discharged from 
the Soufriore a blaok oloud, so heavily laden with incandescent dust 
that it might most fitly be described as an incandescent avalanche. 
The mechanism of its production is discussed below, but its immediate 
geographical effect was to fill the Rabaka and Wallibu valleys and some 
of their tributaries to a depth in some plaoes as great as 200 feet. The 
motion of the mass was sufficient to prevent any large amount of hot 
sand being deposited on the ridges, while the hollows received the 
greater part, and the whole was smoothed over by the blast, and lay 
in rolling masses like drifted snow. Thiis in the course of a single 


* The nature of these will form the subject of a special report to the Royal Society 
by my coll eng no, Dr. Flett. 
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day, or probably muoh less, tbo whole of the vegetation on this part 
of the mountain was utterly devastated, and the valleys wore filled up 
with a deep new deposit of incandescent Band. This was the first and 
most obvious geographical alteration. 

When we arrived on tho scene a mouth later, secondary changes 
had taken place to a very marked extent. The wet season had set in in 
earnest, and as much as 5 inches of rain had boen registered in one period 
of twenty-four hours. Denudation was taking place on a prodigious 
scale. The surface was everywhere scored with rain-furrows, which 
joined together in a sort of feather-pattern into larger streams, which 
had out deep channels into the soft material ; and these again united 
to form rivers, which in some cases had re-exoavated the old channels, 
but in others had cut new' and quite indepond exit ones. The amount 
of denudation that had been accomplished in this short space of time 
seemed incredible to one aeoustomed to the leisurely rate of change in 
temperate climates. The Wallibu had excavated a now bod in the hot 
ash nearly 80 feet deep, and had left in places as many as five or six 
terraces to mark successive stages of its excavation, and the Kabaka 
on the east side had cut a corresponding gorge. Nor were the changes 
yet complete; we were fortunate in seeing them still in progress, and 
obtaining photographs of many of the most striking phenomena. When 
the weather was fine little change was to be seen, though the asli was 
still smoking, and hot enough in places even on the surface to burn 
the bare feet of our porters. Most of the river-beds were then also dry, 
but a brisk Bhower of rain ohanged ail this. The water came down the 
rivers in torrents and undermined the steep banks. This started land- 
slides of hot ash, which fell into the river, and explosions of steam on an 
enormous scale took plaoe. Showers of hot mud wero thrown up to 
a height of perhaps 160 feet like great geysirs, and great clouds of 
steam, laden with brown dust, rose to a height of many hundred feet, 
and were oarried away to sea by the trade-winds. Nor was Ibis all : 
the fallen ashes often dammed the streams, and when the water at last 
overcame the obstruction it descended no longer as water, but as a 
gush of boiling-hot mud, which made the river-bed temporarily im- 
passable, and built up alluvial fans at the mouth of the river. Ooe 
day when we ascended the Soufriore, we crossed dry river-beds without 
difficulty in the morning when the weather was fine, but on returning 
in the afternoon, heavy rains having fallen in the mean time, a small 
river was full of boiling mud, and we were only able to cross it by the 
aid of a bridge wbioh our men constructed of trees killed by the 
eruption, and this we saw oarried away by a great gush of boiling 
mud soon after we had got over. 

The spots from whioh these explosions bad taken place, when 
sufficiently oooled to be approached safely, were also interesting. They 
formed howls or funnels from perhaps 10 feet to 30 feet in diameter. 
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whioh, however, were seldom perfeot, as one side had generally been 
romoved by the stream as it out its way deeper, and left the remains 
of the bowl standing as a depression in its bank. Surrounding the bowl 
was a low oono of dSbria , consisting of the stones and larger fragments 
which had boen thrown up and fallen down around it, while the lighter 
sand was carried away by the wind. These new valleys, with their 
details — the terraces and steam-bowls and the associated fans and 
deltas — constitute another geographical ohange. 

The shore deposits deserve a separate mention. On the windward 
coast especially, the amount of sand brought down by the streams 
lmd been so great that for 2 or 3 miles a new beaoh had been formed 
by the mud carried along the coast by the waves, where formerly 
the* sea leached the foot of the oliffB ; but this will no doubt eventually 
be* washed away again. 

Wo looked carefully for signs of general upheaval or depression of 
land, but without finding any. The rise and fall of the tide amounts 
to only about 2 feet, and the sea has made very definite marks along 
the faoe of the cliffs where they happen to be composed of lava or hard 
tuff. We were satisfied that no alteration of level more than a few 
inches could have taken plaoe, and our boatmen, who knew the place 
well, were of the same opinion. There was, however, one very re- 
markable instance of a local subsidence which deserves notice. 

At the mouth of the Wallibu valley, on the leeward side, extending 
from Richmond village on the south to Morne Ronde on the north, a 
distance of above a mile, there was formerly a low foreshore, along 
which ran the main road. It was described to us as having been 
coveied with palm trees and luxuriant tropical growth, and studded 
with numerous picturesque villages, which nestled in boautiful little 
bays. Similar places still exist just outside the devastated area at 
(bateau Belair, Rose Bank, Barruali, and Layu.* Behind the foreshore 
the land rose in steep bluffs composed of fragmentary volcanic deposits 
like the rest of the Wallibu district. On the day of the great 
eruption the whole of this foreshore subsided into deep water, and as 
submarine slopes here are very steep, it is probable that the earth- 
quakes connected with the eruption set up landslides, with the above 
results. It is possible lhat there may have previously been a fault 
along the line of the foot of the bluff, whioh determined the aotual slip, 
and if this be so it might account for hot water rising here, whioh 
gave tlie name of Hot- waters to one spot ; but, whatever be the exact 
cause, this subsidence is a geographical ohange worth mention. 

The next geographical ohange noted was that the orator has been 
somewhat enlarged, especially at its southern lip, but not to any oon 
spicuous extent; it has lost its olothing of vegetation, but this will 


* The last beyond the map 
No. JII. — March, 1903.] 
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soon be renewed, and its oontained lake has been discharged, but it is 
already beginning to fill again. Any one who knew it before and 
visited it now would notioe a considerable change, but, if he deferred 
his visit for a few years, would probably see no marked difference. 

Another curious little secondary result deserves notioe. Water will 
hold more mud in suspension when it is flowing down a steep slope. 
The water in the steeper upper parts of the valleyB was charged with 
mud to the utmost, but where it descended on to more gentle slopes, and 
consequently moved more slowly, it oould not oarry so muoh, and 
deposited part, especially where it moved slowly at the side of the 
stream. We saw two places where dams had thus been formed aoross 
the mouths of small latoral valleys, and small lakes or large ponds had 
been produced. As the dams were only soft mud, these may only be 
temporary ; but T have seen a permanent lake of several acres formed in 
this way in Iceland, by a bank of Bhingle brought down by a rapid 
glacial river. Dr. Flott thinks, and I agree that the explanation is 
feasible, that these lateral dams are the remains of the avalanche which 
filled the valley during the eruption, and that the centre part only has 
since been washed away. 

A watercourse formerly existed which supplied all the plantations in 
the Oarib country on the oaBt or windward slope of the mountain with 
water taken from the Itabaka river high up. The river has now 
changed its course, and no water enters the conduit, which, moreover, 
in plaoes is blocked up with ashes. This, however, can doubtlesH ho 
remedied, but, as far as it goes, is a geographical change. The planta- 
tion buildings were not of sufficient size for their destruction to ho of 
geographical importance, and the black population will, according to all 
previous exporienoe, return after the cessation of the eruptions. 

On the whole, the permanent geograpliioal ohangos in St. Vincent 
are comparatively small. It remains to disouss the mechanism of the 
eruption ; but this will he better considered along with that of Mont 
Peltie. 

Turning now to the consideration of Martinique, I may remark 
that our instructions were to proceed first to St. Vinoent and devote 
our chief attention to that island. This wo did, but later on we wont 
also to Martinique, for the purpose of making such an examination as 
would enable us to oompare the phenomena of the two volcanoes. 

There is remarkable similarity between the islands of St. Vinoent 
and Martinique. Doth are roughly oval in form, with the long axis 
almost north and south. The north-west portion of eaoh is occupied by 
a voloano, the Soufricre and Mont Fel6e, more strictly called Montagne 
Feloe, which have many points in oommon. Both volcanoes show a 
single or practically single vent, a remarkable absence of parasitic 
ooues, and a soarcity of dykes. In both a transverse valley exists to 
the south of the volcanoes, and the main discharge of ejecta during 
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the reoent eruptions, whioh have often been nearly synchronous, has 
beon into this depression, and especially into its westerly portion. In 
both islands the reoent eruptions have been oharaoterized by paroxys- 
mal discharges of inoandesoent ashes, with comparatively few larger 
fragments and a oomplete absenoe of lava. 

There are, however, a few points of difference. The eruptions 
of St. Vincent have been altogether on a much larger scale than 
those in Martinique. The area devastated was considerably larger, the 
amount of ashes ejected probably ten times aB great, and if the loss of 
life was not so large, this is accounted for by the absenoe of a populous 
city at the foot of the mountain. If such a oity had existed at the 
mouth of the Wallibu river in St. Vincent in the position corresponding 
with that of St. Pierre, there can bo no doubt that it would have been as 
completely destroyed as that unfortunate city. While both volcanoes 
show practically a single vent, this is much more marked in the case 
of St. Vinoent, where excepting the new crater, whioh is really 
part of the old or main one, there is not a single parasitic cone. We 
saw no fumaroles, no hot springs, nor any trace of radial craoks and 
fissures. 

On MontPeleo,it is true, the main activity is confined to a restricted 
area about the summit of the mountain, and the top of the great 
fissure which oxtends or extended from this down in the direction of 
the Ilivioro Blanche ; and there are no parasitic cones comparable, for 
instance, to those which are so numerous on Etna; but there are many 
fumaroles, whioh Prof. Lacroix and his colleagues speak of as omitting 
gases hot enough to melt lead , though not copper wire. A tolograph cable 
has been three times broken at about the same place, and the broken 
ends on ono occasion, at any rate, showed marks of fusion of the 
insulating medium. There aro also several hot springs. Judging 
from these and othor indications, it is most probablo that radial cracks 
entered deeply through the substance of the mountain, and penetrated 
oven the submarine portion of its cone. 

Flows of mud have ako played a much more conspicuous part on 
Mont Peloe than in St. Vincent. Quite early in the eruption a great 
flow of this kind came down the Rivi&re Blanche and overwhelmed the 
TTsine fluerin, whioh stood near its mouth, so that now nothing romains 
visible but the upper part of the chimney stack. It is probable that some 
at least of these mud-flows may have been due to the discharge of the 
small crater lake which existed before the eruption, or to heavy rains, 
the water in either oase behaving in a manner comparable to what we 
saw in the Wallibu ; but, at any rate, they occupy a more prominent 
part in the descriptions of these eruptions than in those of the 
Soufriere. 

Not only has the amount of erupted material been muoh less, but its 
distribution has been muoh more local than in St. Vinoent, and this is 
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accounted for by the great fissure at tbe top of the valley of the Riviere 
Blanche, whioh oommunioated with the main pipe of the voloano, and 
out of whioh the eruptions took plaoe. This fissure, whioh was mentioned 
as existing in the eruption of 1851, pointed almost directly towards St. 
Pierre, and as the erupted material flowed out almost like a fluid, it was 
directed straight down on the doomed city. The lowest portion of the 
lip of the orater of the Soufri&re was muoh broader and more even, so 
the inoandesoent avalanohe whioh desoended from it was spread much 
more widely. 

The latest aooounts from Prof. Laoroix indicate that the reoent small 
eruptions of Mont Pelee have filled up the highest partB of the fissure 
and formed a cone, whioh oovers up most of the former crater. In any 
furthor eruption, therefore, the avalanohe of inoandesoent sand will not 
he confined to the district of the Riviero Blanohe, but may desoend on 
any side of the mountain. 

doming now to more strictly geographical details, it is wonderful 
how small have been the changes produced, smaller than even those 
in St. Yinoent. 

The north end of St. Fierro is completely buried in dust or levelled 
with the ground, so that nothing remains visible of the ruinB of the 
h ou bob except in cortain protooted situations, and the plateau rising 
to the noTth of the town towards the foot of the mountain is also 
covered. It iB difficult to state the exact depth, but it is certainly 
inconsiderable in comparison with the 200 foot in the Rabaka, or even 
tbe 80 feet in the Wallibu. Further to the south, in the centre of the 
city of St. Fierro, the amount of ashes was much less ; a great deal has 
been already washed away, but I doubt if it ever was more than 2 or ;» 
feet thick on an average, and on Morne d’Orango, at the south end, it 
was quite insignificant — only a few inches. The destruction of St. 
Pierre itself by tho incandescent avalanche, and the hot blast and 
attendant conflagration, is an event of intense human interest as being 
attended by the sudden death of over 30,000 persons, but from tho 
point of view of the physical geographer can hardly be called con- 
siderable, neither can the carrying away of a few small bridges, nor the 
formation of a small mud delta at the mouth of the Riviere Blanohe. 

It remains now to discuss the nature of these peculiar oruptions. 
They belong to a type which have hitherto been imperfectly, if at all, 
described, and wo were fortunate enough to witness at a distance, at 
least as close as was safe, one of the characteristic eruptions of Mont 
Pelee, and therohy to confirm tho views which wo had previously formed 
by observation of the effects of those of the Soufricre. 

On arrival at Fort de Franco we found that the devastated area to 
the north of tho island was still almost entirely unoccupied. The 
greater pail of tho inhabitants of St. Pierre and the ne'ghbourhood had 
been killed by the eruption, and the few survivors were only returning 
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by Blow degrees. It was therofore impracticable to make our baso of 
operations on land near the soene of eruption. Fort do Franco was too 
ftr away to bo available, except at a ruinous expenditure of time and 
money in going to and fro. It was therefore determined to engage 
a sloop, provision it, and live on board, moving by day to any point 
where landing was desirable, and retiring at night to some sufe 
anchorage within reasonable distance. Wo devoted our first day to an 
examination of the ruins of St. Fiorre, and in the evening we moved 
about 2 miles south along the coast and spent the night at anchor oif 
Carbet, just at the limit of the area of devastation, at a spot command- 
ing a full view of the mountain. Next morning wo returned to St. 
Pierre, and moored the sloop to one of the buoys at the north end of the 
town. Dr. Flefct landed and furthor examined the ruins, while I io- 
mained on board and Cook photographs of the magnificent cauliflower 
inaNsos of dust and steam which were frequently ejected from the great 
triangular fissure above mentioned. Later in the afternoon we sailed 
furthor north along the coast, still taking photographs of Mont Folde, 
which was clearer that day than we ever saw it before or after, and 
showed to groat perfection the deeply eroded valleys with which its 
slopes are scored. They mucli resemble those in corresponding position 
on tho slopes of the Soufriero in St. Vincent, and appear to ho formed 
in the same way in strata of similar composition, viz. fragmentary ejecta 
fiom tho volcano which had consolidated to form soft tuffs, and had 
subsequently boen eroded into their present forms by ordinary atmo- 
spheric agencies. 

I have ventured thus to write in narrative form as leading up to 
the occurrences of that memoiable evening. We returned and sailed 
slowly south past the base of the volcano, witnessing and photographing 
many small explosions and their oauliflower clouds of dust, and thus 
twice crossing the track of tho eruption which took place later. We 
anchored as before off Carbet, and watohed the sun eet behind the 
cloudB of ashes ejected by the voloano. When approaohing the horizon 
and thus viewed, the sun appeared a Bickly yellowish-green, and so 
pale that it could bo looked at with the naked eye without discomfort. 
Later on, after Bunset, the gorgeous after-glow appeared, and the thin 
clouds in the western sky were lit up with most brilliant red, beginning 
perhaps 30 or 40 ' from the horizon, while the part below still remained 
yellowish-green. Later still, as the sun sank further below the horizon, 
tho yellowish-green area sank also, and only the reds remained, till 
they too sank out of sight, and gave place to the light of a brilliant 
three-days-old moon. We had sat on deok absorbed in watching this 
superb speotaole, and were just going to begin supper, when one of us, 
looking towards Pelde, said, “ That oloud is different to the others. It’s 
quite blaok, and Pm sure it’s ooming this way.” A few moments’ ex- 
amination confirmed this, and, the captain’s attention being called to it 
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we all, passengers and orow, heaved up the anchor as quickly as possible, 
and set all sail. The blaok cloud had meanwhile rolled down the side 
of the mountain on to the sea, and oamo quickly towards us. Wo 
had not moved a moment too soon. Tlio upper slopes of the moun- 
tain cleared somewhat, and some big red-hot stoneB wore thrown out ; 
thon I saw the triangular craok become red, and out of it poured a 
surging mass of incandescent material, reminding me of nothing so much 
as a big snow-avalanche in the Alps, but at a vastly different tempera- 
ture. It was perfectly woll defined, did not at all tend to rise like 
tho previous cauliflowers, but flowed rapidly down the valley in the side 
of the mountain which had cloarly boon tho track of previous eruptions, 
till in certainly less than two minutes it reached the sea, and was there 
lost to view behind the remains of tho first black cloud, with which it 
appeared to coalesce. There and on the slopes of the mountain wore 
doubtless deposited tho greater part of the incandescent ash, while the 
Bteam and gasos, with a certain portion of still entangled stones and 
ash, came forward in our direction as a black oloud, but with much 
greater rapidity than before. The sailors were now alarmed, nay, 
panic-strickon, got out tho oars and pulled for their lives. Meanwhile 
the cloud came nearer and nearer; it was well definod, black, and 
opaque, formed of surging masses of tho cauliflower typo, each lohe 
rolling forward, hut not all with one uniform rotation ; bright scintil- 
lations appeared, some in the cloud itself, and sorno like little flashos of 
light vertically between the cloud and the sea on whioh it xosted. 
Those were clearly the phenomena described by tho survivors in the 
St. Vincent eruption as 41 fire on the sea,” occurring in the black cloud 
which overwhelmed the windward side of that island We examined 
them carefully, and are quite clear that they were eleotiic discharges. 
Tho scintillations in the body of the cloud became less numerous and 
more dofined, and gradually took the form of vivid flashes of forked 
lightning darting from one part of the oloud to another. The cloud 
rapidly gained on us. \\ hen it had got within perhaps half a mile or 
u mile — for it is difficult to estimate distances at sea and in a bad light 
— we could sec small matorial falling out of it in sheets and festoons into 
the sea, while the onward motion seemed to bo chiefly confined to the 
upper part, which then came over our heads and sproad out in advance 
and around ub, but left a layer of clear air in our immediate neighbour- 
hood. It was ablaze all the time with olectiic discharges. 

As soon as it got overhead stones began to fall on deck, Borne as big 
as a walnut, and we were relieved to find that they had parted with 
their heat and were quite cold. Then came small ashes and some little 
rain. Eventually we gained the harbour of Tort de France unhurt, and 
the proposed asoent of Mont Felee next day, for which men had already 
been engaged, was abandoned. The cloud was also noticed at Fort de 
Franco. It was described as like those in tho previous eruptions, but 
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two unbiassed observers, who had soon it and that of May, declared this 
was the larger of the two. 

Our limited time was now coming to an end, but on leaving for 
I )ominica two days lator we were able, from the dock of a steamer, to 
make some examination of the slopes of the mountain down which wo 
had scon the incandesoent avalanche descend. The whole district from 
just beyond St. Pierre to near PrGclieur, a distance of about 4 miles, 
was covered with a deposit of light groy ash of varying thickness, 
perhaps averaging a few inches, but evidently much deeper in the 
valleys of the ltivi&re Blanohe and Riviere Seolio, whioh descend from the 
mountain about 2 miles beyond St. Pierre, and drain the slopes below 
the large fissure out of which we saw tho eruption descend. The water 
of these rivers was boiling as it fell into the sea — in faot, it was repro- 
ducing on a small soale the phenomena of boiling mud which are 
described above in the cases of the Wallibu and ltabaka rivers in St. 
Vincent, though how far up the mountain these Wallibu effects extend, 
and whore they give place to true volcanic discharges, it is difficult to 
describe as yot ; wo must wait further observations by M. Lacroix and 
his colleagues. 

Returning now to the mechanism of the hot blast and tho source of 
tho powor which propelled it, both my colleague and I are convinced 
of the inadequacy of previous explanations, such as electricity, vortices, 
or explosions in passages pointing laterally and downwards, or explo- 
sions confined and directed down by the weight of the air above. Such 
passages into the mountain, which, to be effective, would require to be 
caverns closed above, and not mere opon ravines, do not exist in the 
case of the Soufriore, and wo are not awaro that they have been ob- 
served in Mont Peloe ; and as to the weight of the air, this did not 
prevent the explosions in the pipe of the Soufriftre from projecting 
sand and ashes right through the whole thiokness of the trade-winds 
till they were caught by the anti-trade our rent above and carried to 
Barbados. Moreover, the black cloud, as we saw it emerge from Mont 
Polee, seemed to balance itself at the top of the mountain, start slowly 
to descond, and gather speed in its course, and the second incandescent 
discharge followed the same rulo. Wo believe that the motive power 
for the descent was gravity, as in the case of any ordinary avalanche. 

The aooepted mechanism of a volcanic eruption is that a molten 
magma rises in the volcano chimney. It consists of fusible silicates 
and other more or less refractory minerals, sometimes already partly 
crystallized, and the whole highly charged with water and gases, whioh 
are kept absorbed in the liquid, partly by the immense pressure to 
which they are subjected. When the mass rises nearer the surfaoe and 
the pressure is diminished, the water and gases expand into vapour and 
blow a certain portion of the more or loss solidified materials to powder, 
or, short of this, form pumice stone, which is really solidified froth, 
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and they are violently discharged from the crater. When the greator 
part of the steam and gases has been discharged, the lava, still rising, 
finds a vent either over the lip of the orater, or ofton through a lateral 
fissure, and flows quietly down the side of the mountain. 

It is quite recognized that these phenomena may ooour in various 
relative proportions. The explosive phase may predominate, in which 
ease only sand, pumice, and fragmentary material are discharged, with 
perhaps ejected blocks torn from the sides of the chimney, and in this 
case an ordinary ash or cinder cone is built up. On the other hand, tho 
magma may contain little vapour, and the lava may ho discharged 
quietly and spread out widely as a sheet over the surrounding country. 
The Snake river basalts in Western North America are of this class, 
and though they cover an area larger than England and Franoe com- 
bined, no eruptive cones or craters have been found on them, and it is 
supposed that none ever existed, hut that the lava welled out quietly 
through fissures. Such fissures I have seen in Iceland, studded with 
a row of quite small craters only. We believe that in these Pelean 
eruptions an intermediate phase occurs. The lava which rises in the 
chimney ib charged with steam and gasos, which explode as usual, but 
some of the explosions happen to have only just sufficient force to blow 
the mass to atoms and lift the greater part of it over tho lip of tho 
crater without distributing the whole widely in the air. Tho mixture 
of solid particles and incandescent gas behaves like a heavy liquid, and 
before these particles have time to subside tho whole rolls down the 
side of tho mountain under the influence of gravity, and consequently 
gathers speed and momentum as it goes. Tlio heavy solid particles arc 
gradually deposited, and the remaining steam and gases, thus relioved 
of their burden, are free to ascend, as was the case with tho black cloud 
which rose over our heads on July 9. 

We had concluded, from our examination of tho Soufriere, that some- 
thing of this sort most occur, but the explanation was obvious when we 
saw the eruption of Mont Peloe. Dr. Flett romembers my saying while 
the eruption continued, “ That's an avalanche,” and among my notes 
made while in the Indies are tho following : “ The cloud of incandescent 
material, as wo saw it welling out of the great fissure, icmindcd us of 
nothing so much as a snow-avalanche as seen in the Alps. It rolled 
rapidly from tho mountain-side in well-defined billows, giving tho 
impression of a vast volurno of separate small particles mixed with a 
certain quantity of air or vapour, and, as in the case of Alpino avalanches, 
entangling moro air in its progress, and setting up a blast sufficient to 
overturn large objects in its course.” 

This effect of avalanches in oompressing the air before them and 
setting up a powerful blast, the effects of which extend beyond the 
area covered by the fallen material, has long been recognized. Plate 
13 Bhows a group of large trees overthrown by the blast of the great 
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avalanohe from tho Altels on tljo Gemini pass in 18!»6; all lay prus- 
trate in directions radiating away from the place whero the avalanche 
came down 

The only difficulty whioh we felt as to tho sufficiency of the above 
explanation was the fact that these discharges descended slopes nf 10° 
and 12°, whioh are less than the angle of repoao foT such muterial lbr 
instanco, not so Bteep as the side of an ordinary railway embankmont; 
but we thought that the entangled gases and steam might be sufficient 
to account for the extra mobility of the mass. When we brought this 
explanation before the lioyal Society, it was accepted as satisfactory by the 
physicists present. Prof. Sylvanua Thompson, f.r.s., mentioned as con- 
firmatory his having noticed that Bmall particles of silica, when heated to 
redness, move about the crucible like a liquid ; and l)r. Edward Divers, 
F.u.s., in a letter to Nature* not only confirms this statement, but points 
out that the liquid-like behaviour of powders at a red heat is most 
marked in cases whero gases or vapours are being given off in minute 
quantities by tho incandescent particles, which are thus kept surrounded 
oach by a thin envelope uf mobile gas, and this exactly meets the case 
of tho volcanic particles in question. 

DESCRIPTION OF DU. TEMPEST ANDERSON’S J'LATKh. 

These plates arc all from photographs lahtn by Dr. Timpest Anderson. 

PLATE I. 

Tropical Vegetation. Chateau Belair, St. Vincent. 

This \hw, taken about 2 miles beyond tho southern lioundary of tho devastated 
area, shows the luxuriant character of tho tropical vegetation whioh formerly covered 
Ihu whole district. Tho hut is of t.ho utsuul typo occupied by negroes, tho descendants 
of liberated shu os. It consists of wooden uprights, wulls of wattles, now gcneiully 
giving place to hoards, und a “ trash ” roof. 

PLATE II. 

The Wallibu District from the Sea. 

In the distance is JMorneCiaru; in tho middle distance the hot sand deposited by 
tho eruption. The rolling, rounded character of the surface is shown, also the l'unows 
and gullies ulrendy cut by tho rain. The foreshore which formerly existed hero has 
sunk into deop water, and the waves are cutting into tho blurts behind, und Imvo ex 
posed a section of the new ush resting on the old beds of fragmentary volcanic muteiial 
A new bcucli is in process of formation. 

PLATE III. 

In the Wallibu Valley. 

In tho distance aro the Blopes of Morne Garu, with trees killed by the eruption ; in 
the foreground terraces of hot sand, marking the level to whioh the valley was originally 
tilled, and some of the successive stages of its re-excavation. The hot sand is still 
steaming wherever water cornos in contact with it. 

* Nature , Deuember 11, 1902, p. 120. . 
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PLATE IV. 

Steam and Ash Explosions, Wallibu. 

This photograph was taken from above Chateau lielair, a distance of about 2 miles 
acroHH the bay. lu the foreground are the two ridges which saved the village during 
the eruption. Beyond them uro Been tho groat clouds of steam and ash or sand, which 
wero only visible after ruin. The Soufrilsre raouutaiu would be visiblo were it not con- 
cealed by the clouds. 

PLATE V. 

Rozeau Dry River flowing with Boiling Mud. 

In tho background aro beds of new hot saud only a few feet thick, and alreudy 
much wushed into furrows by the rain, which is evon cutting into the old banks. In 
tho foreground, extending to just below tho bridge, is a gUBli of hot mud as described 
ou p. 208. 


PLATE VI. 

The Mouth of the Wallibu from the Sea. 

Moruo C-Juru is seen in the distance, and in tho foreground tho now alluvial fun of 
sand brought down by the river ; in tho middle distance is a smull steam explosion. 

PLATE VII. 

The Site of the Wallibu Subsidence. 

Tho low cliffs in tho middle distance consist of old luffs with a cupping of several 
feet of lrosh sand, the product of this eruption. On tho top are seen the ruins of the 
Wullilm fuotory, and at tho foot was formerly a foreshore, perhaps 200 yardB wide, 
on which were tho high-road and a number of negro huts standing among luxuriant 
vegetation The whole subsided on the day of tho eruption Thu now beach in tho 
foreground has been formed since that timo (in about a month) of material washod 
from tho cliffs and brought down by the rivors. Tho Soufriero is seen in tho extreme 
distance to the left. 


PLATE VIII. 

A Beach outside the Devastated Area. 

This is introduced for the purpose of comparison, to show tho sort of place that 
existed before the eiuption on the site of tho last photograph. 

PLATE IX. 

Ridges on the Soufriere. 

This plate shows the ridgis of tuff on tho lower slopes of tho mountain on tho 
windward side ulnvo Lot 1 1 Those on tho luewurd side aro similar Higher up tho 
h1o|m‘b become steeper, tho jidges narrower, and the gullies l>otweoii them deeper. 
Thu wlnih was formerly cov< rod with luxuriant vegetation, of which a few charred 
remnants are seen In tin 1 distance uio the hills abovo Qcoigo Town, and in front of 
them the Kuliuku Dry Kivcr, with one of its bruuchos in the foreground to the right. 


PLATE X. 

Lot 14. A Devastated Plantation. 

This was tho highest plantation on the windwurd side along tho old Carib track 
which led to the summit of tho Soufrifcre. The trees are charred and stripped of thoir 
loaves. The factory is unroofed, tho machinery wrecked, and the waterwheel damaged. 
Much sand is about. 
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PLATE XI. 

The Main Street of St. Pierre. 

This photograph shows the condition of St Fierro on July S, about two mouths 
aiitor the main oruption. The iron boam and masonry columns is all that remains of 
one of the principal shops. In tho distauro is part of the north tower of tho uathodr.il 
still standing; the main part of the building is destroyed 


PLATE XII. 

Mont Polee in Eruption, 

This photograph, taken on the afternoon of July gives uu excellent idea of tho 
great black cloud which so nearly overtook us lutei in the evening, and which 1 wus 
unable to photograph irom absence of light 

PLATE XIII. 

Trees overthrown by the Blast of an Avalanche. 

A gioat avalanche descended 1'ium the Altels mountain on the Gemini pirns, m 
hwilzcrland, in September, 189J. At tho end of an unusually long hot summer, a 
large portion of the Altols glacier and snow -field slid down bodily, and curried with 
it a quantity of stones and debris. The avalanche covered an area of above a squat o 
kilometre, and killed several men and above 100 cattlo. The Altela iH beyond the 
rigid of tin* plate, and the, trees which wore outside tho area covered by tho uvalanclu 
itself were overthrown by tlio blast of air which accompanied it. They all point 
tadially away from the Altels. A few to the loft wore protected by the hillock, and 
escaped. 


In opening the meeting, the Pklmdisnt made the following remarks. r l lie 
meeting is probably aware that the lloyal Society commissioned two scicrtilic 
gentlemen, l)r. Tempest Anderson and Dr. Flctt, to proceed to the West Indies 
and investigate the causes and clients of tho recent volcanic eruptions in Sc. 
Vincent and Martinique. They have already reported to the lloyal Society, but 
Dr. Tempest Anderson has been so good as to prepare a paper for us, mainly 
treating the subject from a geographical point of view, with regard to the geo- 
graphical effects of the eruptions. I will now ask l)r. Tempest Anderson to 
address the meeting. 

After the reading of the paper, the following discussion took place : — 

Dr. Flktt: Dr. Temjiest Anderson has asked mo to say a few words to you 
regarding tho map of tho Caribbean region, and regarding the nature of the 
geographical changes which have tukon place in St. Vincent and Martinique. 
Some of you have already seen this map. it shows the chain of volcanoes of tbc 
Antilles, and those which aro at present in eruption. We had in Guatemala, in April, 
a very powerful earthquake, and since wo have had volcanic eruptions which have 
devastated a considerable pnrt of that country. The photographs Dr. Tempest 
AnderBon Iiab shown will explain the nature of the geographical changes which had 
taken place in fc$t. Vincent before we got there. But you must romember that, since 
we left, important eruptions have taken place, and changes aro going on in that 
country at an almost unexampled rate. Vast quantities of material are poured 
out of the voloanoes in the course of a few hours, and then with great rapidity the 
tropical rains wash them into the sea. There has been considerable devastation 
since we were there, and the whole north end of Martinique has, by the order of the 
governor, been recently evacuated. French scientific men are now resident in 
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Martinique, and they have erected an observatory a little west of Carbet, from 
which the changes in the mountain are constantly recorded. We have many 
correspondents, including Mr. McDonald, Mr. Powell, Major Hodder, and many 
others, in St. Vincent and St. Lucia, and they have sent letters and photo- 
graphs which show the nature of the changes that are going on. There was a 
great eruption in St. Vincent on October 15, and there was another in November. 
Since then the crater has been visited, aud it was found that the lakes were 
replaced by masses of sund. The crater has been somewhat enlarged. The water 
gathering within the crater has now converted it into a lake of boiling mud. The 
most remarkable change on Polue is that recently described by Prof. Lacroix, of 
the French Scientific Commission. 1 have had letters from St. Lucia describing 
the gradual growth of a new volcanic cone, which got higher every day and 
finally overtopped the rim of the crater. When we wero there we could bco that 
cone, coated apparently with large stones, in the fissuio which faceB the harbour of 
St. Pierre, and at night the cone could be seen to be red hot. Prof. Lacroix: and 
the French scientists have been there again within the last few weekB, and they 
find that this new cone, which is building itself up within the crater, has a most 
remarkable structure ; it seems to be a pillar of solid lava. Every now and then 
pieces break off from the surface, and then they roll down into the interior of the 
crater floor, and expose the bright red surface of the lava column. This shows 
that the volcanic magma within the volcano of Martinique is highly viscous, and, 
in fact, has nearly consolidated. So that, in addition to the strange black cloud, 
we have this curious block of lava, which has risen right up in the centre of the 
old crator pit to a height of at least 000 feet. 

Prof. Bonnki : I am sure you will all agree that the Royal Society was 
particularly fortunate in the two gentlemen whom it obtained as its commissioners. 
Dr. Tempost Anderson not only, as you have been, is a most admirable photographer, 
but 1 suppose he has made a greater number of clinical examinations of volcanoes 
■than any other man. Again, Le helped to remove one very Berious difficulty that 
every bcicntific society feds— that is to say, the question of expense — -and he did 
this by volunteering most liberally to go at his own charges. Again, it was great 
good fortune obtaining the services of Dr. Flett, because he has already made a 
reputation among petrologists that any man twice his age might bo happy to have 
won. Those eruptions are not only of great pathos, but also of great scientific 
interest. AVe have heard, from what l)r. Tempest Anderson and Dr. Flett have 
said, that they teach us ouo very great lesson, and that is bow much moie rapidly 
sometimes both accumulation and denudation, and particularly denudation of 
loose materials, may be carried on. That is a valuable losson, because perhaps 
in this easy-going country wc are apt to fall into habits of thought which aie too 
monotonous. 1 am not quite sure whether some of our English geologists are 
not sometimes too strictly uniformitariau. Perhaps sonic of you have been to the 
llrohl-thal, and, if so, you will remember the masses of trass partly choking up the 
valley. 1 have always been puzzled to know how any ordiuary flood could have 
brought the deposit there. This may have come down as the \olcanic mud came 
down the Rabaka ri\er, and have been to a largo extent cleaned away again. 
Besides that, there are points that were only touched upon. I hoped that we 
should have heard something more from Dr. Flett this evening of the peculiar 
character of that explosive avalanohe. He thinks — and it appears to me the best 
explanation offered— it is due to the crystallization of a number of miuute 
minerals in the molten stuff, which was already rather saturated with superheated 
water. In the process of crystallization tho water is thrown, as it were, out of the 
mineral as it forms. Now, if cnc-third of a mass of magma crystallizes, there will 
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be in the remaining part just half as mufch water as there was before, so that if the 
material then had the pressure diminished, the water would begin to separate 
as a gas. These little crystals scattered throughout the mass would make every 
one a locus, as it were, of unequal resistance. Therefore, instead of getting a stony 
froth as you had in the uniform Krakatoa magma, you would get this stuff con- 
stantly exploding. It would just go shattering up as it left the volcano like a 
self-exploding shell. That, I believe, is l)r. Plott’s explanation, and I believe it 
is tbe true one. Then he pointed out there were other explosions of the volcanoes 
around the Caribbean sea. That is a most fascinating question, but 1 am quite 
sure that, at this late hour of the evening, if I were listening to myself 1 should 
bo very glad when ] stopped, therefore i shall ho tolerant and say no more upon 
the question, for if 1 began I do not know when I should end. 

Prof. Judd : T am sure that 1 may make the Hamo apology that the preceding 
speaker has done, and that at this late hour little need be said. Hut 1 cannot 
sit down without calling attention, not to tbe important scientific details, which 
would take up too much time, but to remind } ou of those beautiful illustrations 
that we have had put before us by the art of photography. Those of us who have 
tried to study volcanic phenomena in the pro-photographic days will remember 
tliat even the most beautiful illustrations published — even those of Sir William 
Hamilton — must always impress us rs possibly being wanting in truthfulness, 
'flip great artist, in the presence of those great convulsions of Nature, cannot but 
be led astray, and we welcome the truthful representations which the photographer 
givee up, which are more accurate thau those of any artist can possibly be. I be- 
lieve it was during the eruption of Vesuvius in IH72 that photography was first 
applied to record volcanic phenomena. Since that time much has been done. But 
the best of all that has been done, I think 1 may say, without feir of my 
opinion being challenged by any one,- -the best of all has been done by Dr. 
Tempest Anderson, who has visited almost every accessible district with his camera. 
How successful ho has been, how ably ho has done his work, the pictures we 
have all looked uj»on with so much pleasure to-night have fully illustrated. The 
work that he has done lias been so important indeed, that I cannot conceive 
it can ever he surpassed until, if not l)r. Tempest Anderson himself, his successoi 
should bring to this room a Buccespion of pictures taken at intervals of a few 
minutes, and then wc, by the aid of the cinematograph, we could sit in a room like 
the present and have the whole volcanic eruption passed before us from beginning 
to end. 

Prof. Milnf. : At this late hour, the best thing I can do is hardly to say 
anything at all. There are bo many points that one would like to talk about, 
and if one begins one does not know where ono would end. I think there is 
one thing about which wc are all agreed from what we have seen and heard, 
and that is, during the business hours of a volcano never call upon it. 

The President : It remains for the meeting to pass a ^te of thanks to Dr. 
Tempest Anderson for his moBt valuable paper so beautifully illustrated, and to 
Dr. Flett for the additional information of very great interest that he has given us. 
1 propose, therefore, that we accord to 1 >r. Tempest Anderson and Dr. Flett n very 
learty vote of thanks. 

Dr. Temtest Anderson : Allow me to thank you for the kind vote of thanks 
rou have just passed to me. Before T started, one of my friends remarked to mo, 
1 You know, Anderson, you arc sure to be killed, but it will bo such a very great 
atisfaction to you afterwards to think that it was in the cause of science." 
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TWO TRIPS TO THE NORTH OF CHENG-TU. 

By R. LOCKHART JAOK. 

In March, 1900, Dr. Jaok, aooompanied by J. F. Morris and myself, 
reached Cheng-tu by way of Shanghai and Chungking, to inquire into 
the mineral resources of Seohuan on behalf of an English company. 
From Cheng-tu as a oentre we made three trips before we were com- 
pelled by the Boxer troubles to leave the oountry, and I propose to give 
a short aooount and route traverse of those portions of the two northern 
trips that do not appear to have been previously mapped, though some 
of the country has been already visited and no doubt desoribed by 
missionaries. The first was to the north-north- west from Cheng-tu, 
through Pen-hsion to the monastery of Tung-ling-tse, while the seoond 
was a deviation from the round trip by Sungpan, mapped by Captain 
Gill in 1877. 

In presenting the accompanying map I cannot lay claim to any 
great acouracy, as my instruments oonsisted of a pooket oompass, a 
watch (picked up in Cheng-tu), and an aneroid, but the absenoe of any 
previous travorse (to the best of my belief) 1 b my exouso. The map is 
of interest as showing a portion of a little-known district, and delimit- 
ing approximately the north-western boundary of that area of intense 
cultivation, the Cheng-tu Plain. 

Cheng-tu, our baBe, is the capital of the provinoe, and is situated at 
the centre of the plain to which it gives its name. It was first made 
known to Europeans through the description by that famous Venetian 
Marco Polo, who describes its wealth, and also speaks of a “ great river 
a good half-mile wide.” The city is still great and rich, but the river has 
sadly dwindled, boing probably the Min, wbiob has been split up for 
irrigation purposes, whenever it debouches on the plain at Kwan-hsien. 
The city is surroundod by a moat (now dry and under cultivation), and 
a wall about 30 feet high, of earth faced with briok, enclosing an area 
of about 1 2 squaro miles, and its population is probably from 500,000 
to 800,000. Its main streets are broad (about 30 feet), well paved with 
flags, and very free from the unpleasant odours so characteristic? of most 
Chinese towns. Many of them are roofed with mats, and flanked by 
shops wherein silks and many artioles of foreign manufacture, such as 
cottons, korosino, Swiss milk, glass-ware, and other commodities of 
Western origin, are exposed for sale. Silk is very largely woven in the 
city. Mr. (1. J. L. Litton states that over 3000 looms are employed in 
the manufacture of orepes, satins, brocades, etc., and the product 
appears to be very good and oheap. 

Wheel traffic in Sechuan is non-existent as far as I oould learn, 
oxcopt in this city and the surrounding plain, where wheel-barrows 
and orude ’rickshaws are to be found ; both of these are UBed by the 
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poorer classes as aids to locomotion, but the gentry invariably travel in 
Sedan chairs, often accompanied by a retinae, bearing banners and 
gongs, that does not lend dignity in a Westerner's eyes, as it is made 
up by impressing the loaferB and beggars who oongregatc at the door of 
every yaraen. 


, Mru dimi 

4 It i 


Slnh-rhuexi 

270H. 


p Shih pa i chuntf 


pa-chang 


■•jtNine Nails M l 
W ir /oooo 



Chun cV'* r ' ittn 

% \/SiV, 


^ yang-haien 

y^dry-rnshvbtui 

S*- - of t uttr wUA 
' many channel* 


\ \^Kim cbo 

Pen-Wn \ T» t . duuj 

\ Urn) 

Sm Ran- Win ( J Lsm ^ 


CHINA 


Pi 1»«. liUntf chti~ - - 

1,60 Chung yuchiiifM. 



MTR.Lockhart Jarlds route 
to the North of 

CHENG - TU 

1900 

Scale of MiIps 


Nat scale I 1000,000 or 15 76 milts alincK 
M r R Lockhirt Jarki route— ---Cap 1 Gilh routs 1077* - 

H tight* tnfktt 


Over fifty persons, attaohed to the various missions, oompose the 
European population, and their hospitality and semi-European homes 
form a weloome break in the monotony of an everlasting sea of yellow 
faces and blue gowns. In addition, one of the missions maintains a 
very serviceable hospital of about twenty beds, which I believe is much 
resorted to by the Chinese. Finally, a home-like touch is given by the 
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steam-whistle of the Arsenal, an establishment employing oyer 600 
hands, and containing much fine machinery, some of it built locally. 
Ilowever, it is not employed to the best advantage, as Hotohkiss guns 
and Martini rifies are being turned out side by side with matohlocks 
and other weird and wonderful lethal weapons. 

On April 3 we set out for Tung-ling-tse, after engaging oarriers 
through a “ coolie hong, 1 ’ an association that oontraots for all carriage, 
and is, through its overseers, responsible for the safety of property 
under their charge. J may say that, after warning our personal 
“ boys” that they would be held responsible for any discrepancies 
between the stores issued and used, we did not, in several months' 
travel, lose a single article, although most of our things were oarried 
in unlocked baskets. As each man carries about 80 lbs., for light 
travelling, and the etiquette of China ordains that a foreigner must 
travel in or with an eight-bearer chair, suoh as is used by officialdom, 
if he wishes to be in touch with the officials of the country, the 
oavalcade was an imposing one. Further dignity was given to it by the 
presence of a Waiyuan, or magistrate, red umbrolla and all, whom the 
Viceroy ordered to aooompany us, and by a proclamation from the 
Viceroy, Mining Commissioner and Tartar General, which enjoined the 
populace to bo respectful to “ the strangors from afar," and which was 
posted on tho official notice-boards ahead of us. 

After leaving Cheng-tu by the north gate, we proceeded north-north- 
west over a plain seamed with irrigation channels, and covered with 
pretty farms and numerous villages and towns. Although the roads 
are crooked, ill paved, and ofttimes boggy, the stroams aTe invariably 
spanned by structures ranging from a flat stono slab to imposing 
covered bridges of wood and masonry. Single-arch bridges are 
frequently met with, built of spheroidal boulders held in place by 
their own weight, without mortar of any description. Similar structures 
carry small mill-houses, in which grinding stones 2 or 3 feet in diameter 
are actuated by an open turbine, driven by a stream of water flowing 
down an inclined trough and impinging on the vanes. For irrigation 
— and irrigation is universal — the streams are subdivided in a 
marvellous manner, and where the water cannot be led by gravitation, 
either the t ’hinese chain-pump is used, or, if 2 or 3 inches of head can be 
obtained, large undershot water-wheels slowly and noisily revolve, and 
raise tho water to the higher levels in buckets out from a length of 
bamboo and affixed to the periphery. 

Our first day’s march of 20 miles by load brought us to the walled 
city of Fen-hsitm, which, as we were informed by its magistrate, boasts 
an intramural population of 60,000, and a like number outside tho walls. 
We wore fortunate in semiring a large and cleanly hotel, poetioally 
known as the “ Propitious Star,” with a handsome garden at the back 
of the official room. It may be mentioned that there is an hm in 
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almost ©very village, or, failing that, a temple, whore every traveller, 
down to the humblest coolie, repairs nightly, and for a fraotion of a 
penny obtains a wadded quilt from the hotol office, and the right to a 
straw pallet, a bunk, aud hot water. Food also is obtainable at reason- 
able rates, and in too many of them dirt and other plagues are also to 
be had gratis. 

Our next day's route was across the plain to the north-west till 
noon, where we reached the hills at Kwang-ko. Kwang-ko we found 
to be a small straggling village, chiefly remarkable as the head of a 
very oomplete system of irrigation oanals. The Chian-kiang, a river 
about the size of the Tay, flows over a long weir whioh seems to serve 
the purpose of distributing it evenly into four channels, whioh im- 
mediately diverge and servo that portion of the plain too high to be 
reaohed by the waters of the Min, which are similarly split 22 miles to the 
west-south-west at Kwan-hsien. A little above the village we crossed 
from the right to the left bank over a handsome five-span suspension 
bridge of bamboo cables carried on masonry piers. Some mileB higher 
we reorossed, this time over a bridge of plank carried on piers of 
bamboo wickerwork cylinders filled with Bhingle, and stopped in the 
village of Shau-ye-tung. The river flats over whioh wo travelled 
were for the most part very densely populated and closely cultivated. 
On the east high mountains were visible carrying a light powdering of 
snow. Subsequently we met with traces of snow at 7000 feet, but it 
was not met with in any quantity below 8000 feet, at which height at 
least I am inclined to estimate this range. 

Arriving at Tung-ling-ise monastery (3900 feet), we made it our 
headquarters while we looked at various mining shows in tho neigh- 
bourhood. We were obliged, for want of accommodation, to camp m 
tents, as our men filled tbe temple. Tents, though a very great 
improvement upon the general run of hotels, unfortunately cannot be 
used much in the densely populated districts, whore the sub-aqueous 
cultivation of rice leaves no room for them ; but in the hills, whore the 
only accommodation is poor and needed by tbe men, they are a very 
great comfort and convenience. From this camp as a centre we made 
several excursions, short in mileage, but long in difficulty. The first 
waB up the mountain-side about 2000 feet, and our magistrate afforded 
us an opportunity of seeing a Chinese offioial mountaineering. lie did 
it on a coolie’s back — 2000 feet up a mountain path frequently cut 
into steps to give a foothold. Subsequently we inveigled him into an 
asoent of 2500 feet on hiB own legs, but tbe effort nearly killed him, 
and he had to be carried down. Afterwards he plaintively remarked 
“ that Chinese gentlemen are never taught to walk.” On this trip a 
large number of apes about the size of collie dogs were seen. Norris 
and I also tried to reach a mine to the north, but failed owing to.beavy 
snow-drifts on a dangerous road. From 7000 to 10,000 feet we saw 
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but little of the country, as dense olouds shrouded the hills. At this 
latter height we camped for the night, the weather being surprisingly 
mild. Next morning we made a further 4 miles, with much heavy 
snow on all slopes with a northerly aspect, and an exciting descent of 
about 40 feet along a notched log thrown diagonally across a cliff some 
hundreds of feet high. Our guide did not seem to mind it, but the 
rest of us did. Grossing a pass of 11,250 feet, we started to deBoend 
into a valley ; but the southern side being very steep and oovered with 
several feet of loose snow, our guide gave up as lost within a mile of 
our objective. Tigers and yaks were reported to inhabit the moun- 
tains, but we only saw the traoks of deer and a big dog-like traok. As 
just previous to our noticing the latter, our military escort had insisted 
that we should go ahead with our revolvers to proteot them from tigers, 
we did not think it advisable to ask their opinion as to its origin, as 
we wished to go on further. Descending the valley of the Chian 
kiang from Tung-1 in g-tse, we ascended two tributary streams on the 
right bank. The largest of these, the Pei-shewi-ho, is just a rift in 
the mountains, and no cultivation is possible — a marked contrast to the 
valley of the main stream. Beturning on our traoks, we reached 
Cheng-tu on the 15th, and made the necessary arrangements for a six 
weeks’ trip to the north, mostly by way of Captain Gill’s route. As 
Captain Gill mapped with greater accuracy than I was able to, only 
the deviation from hiB route is shown. 

On April 26 we left the main Pekin road, at Tse-te-ohau, some 
19 miles north-north-east of Cheng-tu, and then proceeded N. 28° W. 
until we reached the town of Shi-fung-hsien. Between this town and 
Mien-ohau we crossed the boulder-strewn bed of a river, about half a 
mile wide, which must undoubtedly be that orossed by Gill 10 miles to 
the east-south-east. Shortly after crossing this stream the hills border- 
ing the plain were noticed about 10 miles off, with a gap from which 
one branch of the stream evidently flows. As for the other streams 
which cross the route between Cheng-tu and Chi-shwei-ho, although a 
good idea can be formed as to where they leave the bills, it is impossible 
to give their eastward direction, as they are so completely split up and 
trained to serve the needB of man, that it is often uncertain whether it 
is a natural stream or a canal that orosses the road. Mien-chau is a 
large city enclosed by a strong wall and moat. What the population 
was we did not hear; but if Pen-hsien contains 60,000, 1 should say 
this city should contain about 100,000. Its industries are paper-making 
and tobacoo, and as it is reached by boats, it is also of importance as 
a distributing centre. 

After leaving Mien-ohau, the edge of the plain lies about 4 miles 
west of the road until 4 miles past Chi-shwei-ho, wheie the road orosses 
a low pass in the foothills and runs down a small river to An-hsien. 
The whole plain from Cheng-tu to these foothills was a soene of inde- 
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soribable beauty, the fields being one mass of brilliant colour with huge 
poppies of every possible tint, broken only by the green of groves of 
bamboo, poplar, and willow surrounding the white-walled, blaok-roofed 
farm steadings. The amount of opium produoed must be enormous. 
By the oourtesy of the offioials at An-hsien, we were put up in the 
Cantonese Guildhall, or olub-house, just outside the oity. This was a 
beautiful little plaoe, with gardens, groves, and rookeries, and a oouple 
of very clean and pleasant summer-houses. An-hsien is a station of 
the Ohuroh Missionary Sooiety, five missionaries being there; while 
two ladies are stationed at Shih-ohuen, further to the north-west. To 
the north of the town there is a very fine wing dam about half a mile 
long and 10 to 14 feet high, of solid oonorete, built to keep the river 
from flooding the town. After a day’s delay we proceeded to run the 
river up to reaoh Shih-ohuen. Two miles from An-hsien we crossed 
it by a long three-span bridge of wrought-iron chains, with planks laid 
across them for a deoking, forming a light and elegant structure. 
From Li-ko-ping we followed up the main stream for 12 miles, and, then 
returning, orossed over a pass (2930 feet) and desoended to Chusan 
(2300 feet), on the right bank of the Shih-chuen river, and oamped. 

From Chusan to Shih-ohuen-hsien is a good day’s maroh, the road 
being very hilly and rough. Just before entering the town the river 
is orossed by a bamboo suspension bridge of 240 feet span, built of 
plaited bamboo cables, eaoh as big as a man’s thigh. Eight of these 
support a wicker floor, and two on either side form side chains. Though 
the bridge sways considerably, ponies are always being ridden across 
it, so it must have ample strength. The cables are strained by big 
capstans on either bank, and the whole bridge is, I am informed, 
renewed at intervals of about three years — no small tax on a town of 
10,000 inhabitants at the outside. Excursions up the two branches 
of the river gave their courses for a few miles, but when we left them 
they were still of very considerable volume. They are crossed when 
required by the “ single-rope ” bridge, which is common in Tibet. The 
river is tumultuous and full of rapids, rendering it quito unfit for 
navigation until Tung-ko is reached. 

After returning to Chusan we made east, rising to 4930 feot in 
3 miles, before descending gradually to Tung-ko (2110 feet), a large 
village on the right bank of the Shih-ohuen river, whioh reappears 
from the north. From here the road runs generally east-north-east 
through low hills, partially cultivated, till it reaches a largo river, 
whioh I have been unable to identify with any on Captain Gill’s route. 
Boats are to be seen on it. Five miles further brought us to Chiang- 
yu-hsien, where we rejoined Gill’s route. 

One of the most oonspiouous traits of the Chinese of the plain is 
their aversion to oold drinks. Every mile or two, and on main roads 
every few hundred yards, tea-houses are to be found where the thirsty 
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wayfarer, on payment of about a quarter of a farthing, can obtain a 
basin with a few tea-loaves in it and as much boiling water as he oares 
to drink. Sometimes the tea is absent, but no matter — you drink the 
boiling water. This custom is universal : I do not think I ever saw 
one of them drink cold water, and they have even triod to dissuade me 
from drinking of a mountain torrent far above all habitation. Cer- 
tainly upon the plain, where the land is heavily manured, and all the 
water has been used for irrigation somewhere or other, it would be 
simply suioidal to touoh unboiled water, and no doubt the natives have 
learned the lesson from oxporienoe. As an example, I have even seen 
the village water-Bupply taken out of one end of a rice-field while the 
village sewage was being emptied into the other. 

In conclusion, I can only say that the distriot described is one of 
the greatest interest to the traveller, not only for the fine soenery of 
the surrounding hills and the beauty of the plain, but — and chiefly, to 
my mind — as an example of what can bo done with a systematic and 
complete system of irrigation, and the most intense cultivation pro- 
bably in the world, to carry a teeming population scrupulously careful 
to return to the soil everything that can bo given it, and the reward is 
Bix crops a year according to Chinese information. The prevalent crops 
we saw were : March 1 7, rape in flower and pod ; April 25, poppy ; 
May 31, tobacco ; June 20, rice being planted out. I can quite believe 
the statement that another orop of rice and a sixth orop is raised. 
These appeared to bo the main crops, but wheat, barley, buokwheat, 
saffron, t>eans, cabbago, egg-plant, and others of lesser importance were 
also to be seen. Unfortunatoly, as wo did not see the same fields 
carrying those crops in succession, proof is lacking, but each trip was 
through one main crop. Most of the main crops are raised in seed-beds, 
and immediately the residue of the last crop is ploughed in, the seed- 
lings are planted out. For example, the rice is about a foot high when 
planted out stalk by stalk into the paddy-fields. The labour, of course, 
is enormous, but the result is that 4,000,000 people live on a plain of 
perhaps 3000 square miles. 


‘THE TANGANYIKA PROBLEM.’ * 

The contents of this volume are zoological and geological, but the 
principal questions under consideration are of geographical importance. 
Tliqse questions aro ; the physical geography of Central Africa in past 
times, and the distribution, past and present, of the animals inhabiting 

* * Tlio Tanganyika Problem : on Account of the BeRparchoB undertaken concerning 
thulExistonoe of Marine Anim&lB in Control Africa/ By J. E. S. Moore, f.r.g.b. Hunt 
A Blackett, Ltd. 
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the lakes and rivers of that region. The problem to bo solved was the 
occurrence in Lake Tanganyika of certain shells and a jolly-fish 
belonging to types supposed to be exclusively marine. 

For the solution of this problem and for inquiries into tho geography, 
geology, and zoology of tho lake region in Central Africa, two expedi- 
tions in succession under Mr. Moore's charge were dispatched to Lake 
Tanganyika and some other Central African lakes. Both of these 
expeditions have been fully described in the Geographical Journal , and 
it will sufiico in the present case to notice briefly the scientific results as 
presented in tho present volume. 

Mr. Moore’s task has been successfully achieved. Whether his 
conclusions be accepted or not, there can be no doubt of the thoroughness 
of his work. The fact that he lias, as he statos, added two hundred new 
species to tho fauna of Central African lakes, shows how extensively ho 
must have collected, and ho has himself investigated the anatomy of tho 
mollusca and of some other invertebrates. There are but fow travellers, 
even at the present day, who have tho anatomical and zoological know- 
ledge which have been employed in the investigation of tho Tanganyika 
lftuna. Mr. Moore has also, with tho assistance of Mr. Forgusson, been 
able to add considerably to our knowledge of tho geology of the African 
lake region. 

The results of the Tanganyikan exploration may be divided into two 
senes : those whioh are mainly geological, and those which relate to the 
distribution of animal life. The two are closely connected, but as they 
are tho subjects of different chapters in the present work, they may bo 
noticed separately. 

The principal great systems of rocks in tho lake region of Central 
Africa are stated by Mr. Moore to bo, in descending order — 

1 . African lake pleistocenes. 

2. Drummond’s bods : sandstones and shells of approximately Triassic 
age. 

3. Old African sandstones : sandstones and shales, unfossiliforous, ol 
great thickness and of unknown ago. 

4. Crystalline formations ; schist, gneiss, granite, etc. 

This succession, if the subreceut lake-beds be neglected, is in the main 
similar to that found in South Africa and in tho peninsula of India, the 
Drummond’s beds being apparently tho equivalents of the Karoos and 
Gondwanas, whilst tho old African sandstones may possibly represent 
the Table mountain sandstones of South Africa and tho Vindhyans of 
India. The older series has liithorto provod unfossiliforous, and its 
origin is obscure. It is commonly supposed to be of marine origin, but in 
the absence of fossils proof is wanting that the ancient sandstones and 
shales were formed in seas or oceans like those of the present day. 

The occurrence in tho Drummond’s beds of ganoid fishes and of 
bivalve mollusca related to those found in Lake Tanganyika, together 
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with the reported discovery of an eohinoderm near Lake Nyasa, is 
regarded by Mr. Moore (p. 72) as evidenoe that the strata are of marine 
origin. The bivalve shells of Tanganyika are, however, of exclusively 
fresh-water types, as are the ganoid fishes also (there is no reason why some 
Triassic ganoids may not have lived in fresh water), and the eohinoderm 
noticed by Dr. Gregory was of doubtful origin and of Olioeene age, so 
that it clearly could not have come from the Drummond's beds. The view 
that these rocks aro of marine origin cannot be regarded, on the evidenoe 
brought forward, as oven probable. It is more likely that, as in the case 
of their South African representatives, they are of fresh-water origin and 
very largely fluviatilo. 

The point would have been hardly worth mentioning but for the 
circumstance that Mr. Moore has prominently attacked what he terms 
(p. x.) “ Murohison's erroneous hypothesis concerning African stability.” 
If, however, the strata here termed Drummond's beds are of inland 
origin, Murohison's views are not very far wrong, and the theory that 
Central Africa is part of an anoient land area is greatly strengthened. 
It is true that Mr. Moore’s criticism is ohiefly put forward in opposition 
to the idea that no mountain ridges have been formed in Africa sinoe 
Mesozoic times ; but that changes may have taken place in parts of the 
area was fully admitted by Murchison (Jour. Roy. Geogr. Soc ., vol. 
xxii., 1852, p. 123). 

The principal geological question to which attention was directed in 
connection with the Tanganyika problem was the origin of the lake 
area. ThiB is thus explained. At a period subsequent to the formation 
of the Drummond’s beds, but not clearly determinable, a great change 
in the physical geography of Central Africa commenced, and has con- 
tinued to the present day, resulting in the elevation of a meridional 
axis extending from tho Nile to the Zambezi. For this axis, whioh 
culminates in Ruwenzori, Mr. Moore proposes the name of the “ Great 
Central Range ” In this tract of elevated ground, the “ Graben ” of 
Suess and “ Rift- valleys ” of Gregory and other writers, for whioh is 
proposed tho new name of “ Euryoolpio folds,” have been formed as a 
result of the general folding from lateral pressure. It is shown that 
these valleys are not simply meridional, but that they branch and 
interBeot each other in places, and Mr. Moore iB inclined to oompare 
them to the equatorial oanal -system of Mars rather than to the rifts on 
the Moon’s Burfaoe. 

It is doubtful whether the new term, “ euryoolpio fold,” is an 
improvement on “ rift-valley ” (trough valley would have been better), 
for these remarkable features are not, strictly speakiog, folds, but 
longitudinal blocks let down by trough faults, and they are not always 
“ eurycolpic ” (broad bosomed), some being comparatively of no great 
breadth. Unfortunately, the difficulty of accounting for these valleys 
is not removed by renaming them. 



‘THE TANGANYIKA PROBLEM.’ 


291 


In the bottom of these ourious troughs voloanio cones are of some- 
what frequent ooourrenoe, and testify to the immense pressure accom- 
panying the dislocations that have taken plaoe. One of the voloanic 
areas, that of the Mfumbiro mountains, north of Lake Kivu, received 
especial attention, for it formB the water-parting between the Congo 
and Nile drainage areas. It is shown that, previously to the eruptions 
to whioh the Mfumbiro ooneB are due, the water of Lake Kivu, south of 
them, drained northward to the Albert Edward Nyanza and Albert 
Nyanza, whioh occupy the northern extension of the Tanganyikan 
trough, and that the present drainage of Kivu to the southward into 
Tanganyika by the Russisi river >is due to the dam formed by the 
voloanio accumulations. 

In several places Mr. Moore oalls attention to evidenoo showing how 
recent some of the dislocations must be to whioh the valley troughs are 
due. It is dear that if the oliffs bordering the valleys were not of very 
reoent geological date, they would have been destroyed by the action 
of denudation. 

Turning now to the biological questions involved in the Tanganyika 
problem, we enter upon debatable ground. The preliminary question 
as to whether the marine types were confined to Lake Tanganyika or 
whether representatives were to be found in other inland waters has 
been decided. An examination of the fauna found in the numerous 
lakes of Central Africa, from Rudolf and Albert Nyanza to Bangweolo, 
Nyasa, and Shirwa, has shown that the marine forms of mollusoa, or 
l( halolimnic types,” as they are termed by Mr. Moore, are confined to 
Tanganyika. The absence of these shells from Kivu, Albert Edward, 
and Albert, to the north of Tanganyika, is opposed to a theory once 
suggested — that the marine forms found their way into Tanganyika 
from the Red sea. 

The explanation of the Tanganyika problem offered by Mr. Moore 
is the following : The fauna of the lake is twofold, an ordinary fresh- 
water fauna consisting of genera of fish, mollusoa, etc., common to other 
African lakes, and in most cases of wide distribution, and the (< balo- 
limnic” group. The latter are regarded as the original inhabitants, 
and the ordinary fresh-water forms are of more recent introduction. 
The “ halolimnic ” mollusoa belong to fourteen genera, all univalves, 
and of these no less than eight so closely resemble forms found fossil in 
the Jurassic rooks of Western Europe, that there is good reason to regard 
them as dosoendants of the same or similar species. It must be remem- 
bered that evidence of this kind is accumulative, the resemblance of one 
or two shells might be due to accidental similarity, but it is very ques- 
tionable whether the numerous instances here described and illustrated 
by excellent figures of the modem and anoient forms side by side can 
be attributed to fortuitous resemblance. The' halolimnic fauna is there- 
fore regarded as derived from marine organisms of Jurassic age, and as 
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the structure of the animal* is shown to be of a generalized or primitive 
type, it is a reasonable conclusion that these genera have retained the 
external and internal structure of forms belonging to Middle Mesozoic 
times. In retaining a structure less specialized than that of their 
nearest marine relations, the halolimnic types of Tanganyika agree with 
most forms of fresh-wator life, but they are distinguished by their rela- 
tion to a fossil fauna of a definite geologioal age. 

How those descendants of old Jurassic molluscs found their way into 
Tanganyika is not quite so clear, but it is inferred that they may have 
inhabited the area of the lake since this truot formed part of a Jurassic 
sea, which is supposed to have extended over the Congo basin. 

So far as this tho views expressed in the present work may be 
accepted as justified by the evidence, though some of the data on which 
tho former existence of a marine area in the Congo basin is inferred are 
not convincing. For instance, some weight is attachod to the presence 
in the present Congo estuary of a genus Tyrnpanotomu8 t allied to one of 
the Tanganyikan genera. But this same genus abounds on the shores 
of the Indian ocean, and might consequently be rogarded as showing 
that the Tanganyikan halolimuic fauna is of Eastern origin. 

The weakest point in the connection between tlie Tanganyikan 
halolimnic fauna and tho Jurassic marine fauna is that it is confined to 
univalve shells belonging to a single section. In Mr. Moore's opinion, 
besides the halolimnic mollusca, the prawns, crabs, sponges, jelly-fishes, 
and several of the fishe*, the ganoid Polyp ter us, the dipnoan Protopterus , 
some of the Characinitlae, und most of tho Ciohlida* (p. 340), should be 
included in the halolimnic group. So far as some of the invortebrata 
arc concerned, ho may be right, but none of them have tho same specially 
Jurassic affinities as tho mollusca, whilst not only are all the fishes 
widely spread typos, but the Cichlid® in especial are perch-like forms, 
nothing resembling which is known from Jurassic rocks, or in any beds 
older than Upper Cretaceous. It is urged (p. 340) that Tanganyika is 
the original centre from whioh the Cichlid® were distributed, firstly, 
because of the number of speoies occurring in the lake; secondly, 
because of their primitive character. The second argument may be of 
Borne importance ; the first is not, as a single instance will show. The 
majority of living antelopes are African, but the original Bouroe of the 
antelopes was in all probability in Europe and Asia. 

There are some other opinions expressed in 1 The Tanganyika 
Problem ' to wliioh it is desirable to call attention, because they are 
different from those held by biologists generally. They are found 
in ohapter ii. Mr. Moore discusses the distribution and origin of 
fresh- water faunas, and concludes (p. 29) that they are “ ohiofly composed 
of the remains of a once widely distributed and anoient sea-fauna, 
the ancestors of the surviving cjmponents of whioh were forced out of 
the ocoan into the fresh waters of the globe owing to a change in the 
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character of the sea itself. This change appears to have becomo suffi- 
ciently strongly marked to have produoed an appreciable differentiation 
at a period roughly corresponding to the commencement of the secondary 
rocks. In this matter it would appear that assemblages of similar 
organisms have of necessity taken to fresh water all over the world 
about the same time.'* 

This startling hypothesis is a return to tho doctrine of the “ sporadic 
origin” of species and genera current in pre-Darwinian times. The 
whole subject of the origin of fresh-water faunas was disoussed by Darwin 
in chapter xii. of the * Origin of Spooies,* and his conclusions are opposed 
to those expressed in * The Tanganyika Problem.* 

There is one objection to tho hypothesis of the ordinary fresh-water 
fauna having been derived from the marine life of any single geologioal 
epoch, which may be mentioned, because it has a particular reference to 
the Tanganyikan fauna. Mr. Moore has bhown that near allies of 
several Tanganyikan halolimnio shells are found in Jurassic Btrata, and 
haB inferred that the Jurassic forms wore the ancestors of the reoent 
genera. 13 ut where is tho ancient marine fauna Iroui which Unit) and 
Corbicula , Vivipara and Melania , Lymnea and Planorbis , are probably 
derived ? The first step towards establishing a common origin for these 
genera is to show that a fauna once existed from which all might have 
descended. 

The earliest strata in wbioh an assemblage of fresh-water mollusca 
is found at all nearly approaching that of tho present day is in tho 
Purbeck and Woaldon, Uppor Jurassic and Lower Cretaceous. Had 
these forms established themselves in fresh waters about “ the com- 
mencement of the formation of the secondary rocks,** why are none of 
them found in tho Trias, in which there is no lack of strata ol freBh-water 
origin? It may be added that, although many fish are known from 
Triassic rooks, nothing resombling the commonest forms of fresh-water 
fish-life, such as carps, siluroids, and percoids, occurs amongst them. 

Tho opinion is expressed (p. 30) that freBh-water mollusoa havo but 
little tendenoy to migrate, and that fresh-water fishes und the more 
aotive invortebrata have groater migratory powers than mollusca. ^his 
is opposed to the views generally held. It is well known how quickly 
an artificial pond, with whioh no stream is connected, booomes stooked 
with fresh- water shells, and Darwin and others havo Bhown how the 
young are transported by birds, whilst it is a well-known fact that t e 
larvw of pond-mussels (Unto) attaoh themselves to fishes. The specific 
differences between the different African lakes, strongly and ropeated y 
insisted upon by Mr. Moore as evidence of a separate origin of the 
mollusoa inhabiting those sheets of water, will not weigh muoh wit 
those who know on what trivial differences “ species '* of fresh- water 
mollusca are founded. 

There is one more argument of Mr. Muore*s which rnuBt be challenged. 
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He says (pp. 19, 20), “The distribution of Cbaracinid fishes in the 
Amerioan and African fresh waters is quite inexplioable on any sup- 
position of their having originated as a relio fauna in some one arm of 
the sea, ... for there is no evidenoe that there has been any connection 
between the remote state (sic) land masses which these bodies now 
inhabit. ... It is the same with the Oiohlidee and many other forms 
of fish.” The view advooated is that these African and American fresh- 
water fishes muBt have originated, on both sides of the Atlantio, from 
marine forms simultaneously, but independently. It is sufficient to say 
that no such origin could aooount for the distribution of AmphisbeenidsB, 
a family of land lizards, with a similar distribution to that of the 
Oiohlidse and Charaoinidae. Mr. Moore cannot be acquainted with all 
that has been written, both by biologists and by geologists, as to the 
former land connection betwoen Africa and South America, a connection 
which appears to have existed during Jurassic and Cretaceous times, and 
which probably continued in the early Tertiaries. The geological data are 
treated by Suess in the 1 Antlitz der Erde ; * the biological, palaeontological, 
and recent facts are to be found scattered through a number of works, 
the earliest being by the late Prof. Neumayr, The principal data 
known in 1890 are contained in the presidential address to the Geological 
Society for that year, but additional evidence has since been brought 
forward by Gregory, Beddard, and others, one of the most recent con- 
tributions to the subject boing that of Dr. Max Sohoeller, noticed in this 
Journal for January, p. 67. But the facts are so widely known, that it 
is remarkable to find them, together with those contained in Darwin’s 
* Origin of Species,' completely ignored by a writer who is propounding 
novel views on the distribution of animals. 

If, however, no favourable opinion can be expressed on some of 
the biological theories announced in • The Tanganyika Problem,’ the 
descriptions and figures of the animals found aTe of great merit. The 
aooount of the fishes is by Mr. Boulenger, and the accompanying figures, 
both coloured and unooloured, are admirably executed. The descriptions 
of the mollusoa and of the other invertobrata are by Mr. Moore, and 
form a valuable addition to knowledge, and the accompanying cuts are 
good. The landscapes in the earlier part of the book are less successful, 
and it is to be regretted that misprints are rather numerous throughout. 

W.T.B. 


THE HIGHEST MOUNTAIN IN THE WORLD. 

By DOUGLAS W. FRESHFIELD. 

Some years ago (in 1886) I argued,* with a pertinaoity whioh I am 
afraid may have seemed presumptuous to some of my readers, against 

• Proceeding* of the Royal Geographical Society, vol. viii. Now Series ; and Alpine 
Journal, ?ol. xii 
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the oonviotion of the late General Walker, formerly the head of the 
Indian Survey, that Hermann Schlagintweit, together with Mr. Brian 
Hodgson, a witness of great weight, and other more recent Residents 
in Nepal, were mistaken in believing that the Bnowy peaks visible 
to the east from the neighbourhood of Katmandu, and called 
“ Q&urisankar ” by the inhabitants, in all probability xnolude the 
triangulated peak, 29,002 feet, commonly known in England as “Mount 
Everest.” 


20,002 feet? 



PEAKS pierce TO TEE EAST 7A0M BILLS NORTH 07 KATMANDU. 
(After Herr Boeck’i photograph.) 


Major (now Colonel) Waddell, an authority on these matters, ex- 
presses what 1 presume haB been the popular verdict on the discussion 
in the following terms : # — 

“ On the Continent one of the vague Indian mythological names, 
obtained by Schlagintweit from the Hindooized Nepalese of Khatmandu, 
for a mountain which he supposed to be identical with the Everest of 
the Survey, is usually assigned to it— namely, 4 Gauri-sankar/ one of 
the titles of the oonjugal Indian god Shiva, the Destroyer, and his wife. 
But it is not generally known that the identity of these two mountains 
has been conclusively disproved by General Walker, the late Surveyor- 
General of India, and by Colonel Tanner, his deputy. Owing to the 
ourvature of the Earth, and the interposition of other ranges, it is 
physically impossible to see Everest either from Khatmandu, or the 
Kaulia or Kakani peaks, whenoe H. Sohlagintweit believed he saw it, 

* ‘Among the Himalayas/ By L. H. Waddell. 189U I have not altered the 
spelling of the local names adopted by the author. 
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and got his local name, ‘Gauri-sankar/ As for Kanchenjunga, which 
Soblagintweit says was also visible from that position, it is shown to 
be 'fully 100 miles beyond the most remote point visible from that 
locality/ And Colonel Tannor has directly proved that the Gaurisan- 
kar of Soblagintweit is certainly not the Everost of the Survey, but 
a much smaller and totally different mountain. Ho writes, 4 1 have 
now before me the panoramic profiles and angular measurements of 
Major Wilson, for some time Resident in Nepal, who observed from 
Sheopuri, a point on the Kaulia ridge. Schlagintweit'B Gaurisankar, 
the 41 Everest” of successive political Residents in Nepal, was pointod 
out to Major Wilson, and from his angulur measurements I am able to 
identify that peak as No. XX., 23,447 feet, more than a mile lower than 
Everost, and in point of distance very far short of it/ M 

So far Colonel Waddell. His assertions are convincing at first 
bight ; but they do not bear examination When we refer to the official 
map, of which he furnishes a reproduction, wo notico that there is 
nothing in that document to show that it is impossible, either from the 
curvature of the Earth or the interposition of other ranges, separately 
or combined, for the peak of 29,002 feet to be seen at a distance of 105 
to 110 miles from a height of 7000 to 10,000 feet, some 7 miles north of 
Eatmandu. From Katmandu itself the great peak would apparently be 
covered by the peak XVIII., 21,957 feet, llut what can be seen from 
the city itself never formed any part of my argument. 

In 1880 I concluded my share in the discussion by stating that it 
niUBt be left for some competent observer at Eatmandu to decide 
whether the 29, 002-feet peak is visible from the hills in the vicinity. 

At the end of last year two fresh pieces of evidence turned up. 
Lieut. -Colonel Pears, the Resident at Katmandu, confirmed to me the 
repoit of his predecessors that the snows seen to the east from near 
Katmandu are looally culled 14 Gaurisankar,” and Mrs. Pears exhibited 
at the Alpine Club a sketch of this range. The objection will, of 
oouise, be taken that this new evidence by itself is only a confirmation 
of the statement of earlier travellers that the eastern snows seen from 
this quarter are called Gaurisankar, and no proof that the 29, 002-feet 
summit is one of the peaks visible. But we have also, in a German 
woik * just published, a photograph of the view of the eastern snows 
from the hill (Eaulia and Kakani are points on the same rid go) visited 
by sSchlagintweit, with what is obviously an enlargement oi part 
of it, showing the principal group. 

Now, in those photographs, just over the northern flank of a peak 
we can hardly be wrong in recognizing as XVI11., appears a snowy 
mountain, the outliuo of which corresponds very closely, taking into 
account tho relative positions from which the photographs were 

* * Duich Indiou lrn versolilobsenen Laud Nepal ’ By Di Houck 1893 
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THE NEPAL PEAKS FROM HOOKER'S CHUNJERMA 


29,002 feet 
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THE NEPAL PEAKS FROM SANDAKPHU. 
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obtained, with the outline of the 20,002-feet peak in Signor Sella’s 
photograph, as Been from tho Ohunjerma pass in oaRtern Nepal. And 
this mountain is, with regard to peak XVIII., in tho exaot portion 
where “ Mount Everest ” should be. It may be, bb the surveyors 
insisted, hidden from the city by peak XVIII., but the situation of 
Kakani, a few miles further north, suffices to open it. 

This summit was, we understand from Dr. Boeok, pointed out to 
him as Gaurisankar, and he apparently, quite unoonscious both of the 
previous visit of his fellow-countryman to the e.pot, and that he is deal- 
ing with a controversial matter, congratulates himself on his accomplish- 
ment of a pilgrimage to “ Gaurisankar-Everest, the highest mountain of 
tho Earth.” 

It seems, therefore, to me that Dr. Boeck has furnished some further 
ground for bolieviug that Mr. Hodgson was right after all, and that the 
summit known in this country as “Mount Everest” does form part of 
tho group visible and known as “ Gaurisankar ” to the natives of oontral 
Nepal. I should add that a summit apparently corresponding in position 
with the peak XX. of the Survey is also reoognizable in Dr. Boeck’s 
photograph. 

I trust I have made it clear that the point I have boen arguing 
throughout is, whether the 29,002>feet peak is among tho snows visible 
from Kakani, and known as Gaurisankar, and not, whether Schlagint- 
weit, or Major Wilson, or other observers, have identified rightly tho 
particular summit. Most visitors to Sikhim, including Schlagintweit 
and, at one time, General Walkor himself, mistook Makalu for the 
highest peak. This does not affect the fact that “Mount Everest” is 
visible from Sandakphu. Nor could tho failure of Europeans at Kat- 
mandu to recognize which was the culminating point of the group the 
Nepalese call Gaurisankar prove that the 29,002-feet peak is out of 
sight, or is not called Gaurisankar. An instance nearer home may 
help to make the case more clear. On the Italian lakes the Saasgrat 
has been frequently mistaken for Monte Rosa. No one would argue ou 
this aooount that Monte Kosa is invisible, or has not the best right to 
its name. The reason for which the surveyors argued so strenuously 
forty-five years ago that the 29,002-feet peak oannot be the Gaurisankar 
of Nepal was, of course, that thoir chief’s proceeding in giving the 
mountain an English name was exoused, or justified, at the time by the 
assertion that it had no local or native name. We have now got two 
native names, the Indian name Gaurisankar and the Tibetan name 
Chomokank&r, long ago brought forward by Chandra Das, and, though 
never, so far as I know, seriously disputed, generally ignored, until 
Colonel Waddell brought it into prominence. Personally I should like 
to see Gaurisankar win the day. 

The illustration in the text is taken from Dr. Boeck’s photograph. 
The two photographic plates show the aspeot of Mapalu and the 
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29,002-feet peak from the south-east and somewhat south of east, at 
distanoes of 90 and 70 miles respectively. 

Dr. Boeok declares quite positively that from Eakani he recognized 
Kangohenjunga, Kabru, and Jannu, and, as in a previous year he had 
made the trip from Darjiling to Pamionchi and Akluthang, he ought to 
have had no difficulty in reoognizing suoh characteristic forms. Dog- 
matio assertions about the visibility of Kangohenjunga from oertain 
points in oentral Nepal oan, however, carry no weight until confirmed 
by substantial evidenoe. All depends on the exact height of the stand- 
point and the intervening ranges. As far aB the curvature of the Earth 
is concerned there is no difficulty whatever. I have reoognizod with the 
naked eye, and examined with glasses, from a summit (Punta di San 
Matteo) of the Orteler group Monte Yiso, 210 miles distant, and some of 
the triangulations of the Indian Survey depend on rays of even greater 
length. Kangohenjunga is less than 200 miles from Katmundu, and is 
16,000 feet higher than Monte Yiso. But, as far aB I can judge from 
maps, the southern outliers of the Gaurisankar group, over 20,000 feet 
in height, would effectually mask the Sikhim mountains from the west. 
I trust that Colonel Pears, on his return to India, may be able,.with the 
help of the Surveyor-General, to obtain telephotographio views of the 
visible ranges, with the bearings of the principal peaks seen from 
oentral Nepal, and thus settle definitely the matters still in controversy.* 


THE CIRCULATION OF THE ATMOSPHERE IN THE 
TROPICAL AND EQUATORIAL REGIONS. 

Mb. A. Lawrence Rotcu communicates to the Monthly Weather Review for April 
last, the replies of Prof. Hildebrandsson to inquiries addressed to him as to the 
state of knowledge of tho circulation of the atmosphere within the tropicB, and the 
possibility of extending that knowledge by means of 11 soundings ” with kites or 
balloons. Prof. TTildebrandsson’s statement is as follows : — 

The Upper Antitrade and its Investigations. 

Theories of Atmospheric Circulation . — It has been believed from the time of 
Halley, and more fully developed theories have been put forward by Dove, Maury, 
and Ferrel, that the ascending currents above the thermal equator proceed imme- 
diately aB south-west and north-west antitrades over the north-east and south-east 
trade winds. A part of the antitrade, perhaps, Binks down over the high barometric 
pressures in the North and South Atlantic oceans and returns with the trade winds, 
but the- greater part of the antitrade first descends to the surface of the ocean north 


* The report of the surveyor W. H. (published separately with a map in 1887) 
throws no light on the point under discussion, although he crossed a pass, the Pangu 
La. only 24 miles to the north-west of the 29,002-feet peak. 
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and south of the trade winds, and continues to the polea as the prevailing south- 
west or north-weat winds of the north or south temperate zones. The faots upon 
whioh this theory is based are very meagre. It is only on the peak of Teneriffe 
(12,180 feet) that the antitrade can be observed the whole year. Its mean lower 
limit is at the height of 9000 feet, and this height is greater in summer than in 
winter. In October it BinkB to 6000 feet. Leopold von Buch (as cited by Dove, 
c Das Gesetz der Sturme,' p. 27) wrote in 1825, as follows : “ Should we not believe 
that the west wind sought for on the summer voyages from Teneriffe to Kngland 
in the latitude of the Azores and ordinarily found there . . . is, as well as the 
west wind on the summit of the peak, the upper equatorial current that haB 
here come down to the level of the sea ? It would then follow that the equatorial 
current of the upper regions, at least over the Atlantic ocean, does not reach the 
pole.” 



So far as I know, this is the only empirical fact upon which the theory iB 
founded ; but, on the other hand, it should be Baid that it is not proved that the 
surface wind at the Azores is the prolongation of the antitrade. When the centre 
of the barometric maximum shifts to the south, the south-west wind also moves 
to lower latitudes, and as the antitrade sinks near the centre at the same time, it 
probably must be at a lower level on the peak when the centre is approaching. 
But, as already stated, it is not certain that the antitrade readies the surface of the 
ocean north of this centre of high pressure. 

Ascertained Facts . — Our knowledge is very limited. We know that the anti- 
trade exists over the trades, at least In the North Atlantio and at the Sandwich 
islands, but no one has found this upper current in Central America or in Ecuador, 
while the smoke of the highest volcanoes around Quito constantly indicate a 
strong wind from the east. On the accompanying map the isobars and surface 
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winds for July are copied from Harm's 1 Atlas der Meteorologie,’ while the long 
arrows indicate the directions of movement of the cirrus clouds in July. We see 
that there is a broad upper stream Rowing from the east both above and on each 
side of the thermal equator. At Manila the direction is east-north-east, in IndiA 
south-east, Congo east-south-east, Guiana and Costa Rica due eaBt, Jamaica and 
Havana east-south-east, though in winter it is west-south-west at Havana. In 
about latitude 20° the direction iB west-south-west at Key West and west-north- 
weBt at Mauritius, while over the whole temperate zone of the Northern Hemisphere, 
from the United States in the west to Assam and Shanghai in the east, westerly 
winds prevail. At Melbourne the direction is also west 16° N. 

The observations discussed in the forthcoming * Rapport Bur les Observations 
Internationales des Nuages au Comitd Mltdorologique International,' which will 
probably be issued thiB year, indicate that there exist in the upper regions — 

(1) A strong easterly wind above the equatorial belt. 

(2) Strong westerly winds over the two temperate zones, forming two immense 
polar cyclones, in which our ordinary cyclones are formed as satellites. 

(3) At about 20° north and south latitudes the easterly wind rapidly shifts to 
the south-wcBt and west. Above the peak of Teneriffe the antitrade blows from 
almost due west in winter ; there are no observations in Rummer. 

The late Mr. Aberoromby observed with great care the upper currents in the 
doldrums of both the Atlantic and Indian oceans, and came to the conclusion that 
at high levels the two trade winds rather tend to coalesce into a single wind from 
the east, and that the poleward motion of air near the equator is very small. These 
results were got by watching very carefully the vertical succession of upper 
currents. In the Northern Hemisphere, if one stands with life face to the wind, 
the upper winds will be found coming moro and more from the left hand the 
higher they are. In the Southern Hemisphere the rule is roversed, for then the 
upper currents Row more and more toward the left. Now, in his investigations, 
Abercromby fonnd that with the surface wind blowing from south-east or south- 
west there was a more easterly wind at higher levels, or, in other words, that the 
vertical succession of winds proper to the Southern Hemisphere prevailed also for 
some distance north of the equator. In the southern Indian ocean from 10° to 
12° S., during its season of north-woBt monsoon, he found the upper cloudB coming 
from north-north-east or east, or, in other words, the rulo of succession for the 
Northern Hemisphere extends a little over the equator into the Southern Hemi- 
sphere. Hence it is proved that the trades and monsoons do not meet, rise, and 
Row back poleward, but that the two winds coalesce to form one general easterly 
wind or one general current toward the west over the doldrums, which was observed 
directly after the eruption of Krakatoa in August, 1884. The dust went around 
the world at the equator in a few days, but did not reach middle latitudes until 
two or three months later. Our knowledge of the vertical variation of temperature 
and humidity is almoHt nothing, and we do not know whether there is a sudden 
change in these elements between the trade and the antitrade, etc. 

Method of Exploration proposed . — The first experiment could best be performed 
in July and August, for at that season the thermal equator is at its most northerly 
latitude, and, of course, the doldrutnB and the prolonged south-east trade winds are 
broadest and best developed, since they extend over 10° of latitude, namely, from 
0° to 10° north. Besides, we have then a fixed point in the Azores, exactly in the 
centre of the barometric maximum in the North Atlantio, and a party landed 
there during the expedition could do much interesting work in studying the 
central region of a tropical anticyclone. The expedition should leave Boston, 
Mass., at the end of dune, and follow the track indicated by crosBeB and broken 
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arrows on the map. In skirting the isobar of 762 millimetres you should 
observe carefully the direction of the different clouds, and I trust you will find, 
as usual, that the upper winds come more and more from the left hand the 
higher they are, and will not find any trace of a descending “equatorial current.” 
By means of vertical soundings with kites yon will probably obtain the same 
result as at Blue Hill under the same weather type, although I confess that this 
part of the experiment would probably be more conclusive in winter, when the 
gradient between the Azores and Iceland is Bteeper. From the English Channel 
go directly to the Azores, cutting at right angloB the isobars where they are widest 
ai«rt, and, if possible, land a party at San Miguel to observe the clouds and make 
kito soundings in the very centre of the barometric maximum. Then go by way 
of Madeira to Tenerifife, namely, over that part of the ocean where the antitrade is 
always found at a height of about 9000 feet, and try to find its inclination, if 
any, with the underlying sea surface, the vertical variations of temperature and 
humidity in the two currents, etc. Then proceeding Bouth past the Cape Verde 
islands to the doldrums, avoid the irregular conditions in the Gulf of Guinea, and 
go west between 10° and 0° N. to the South American coast at about right angles 
to the south-east and south-west monsoons. You will then have a totally un- 
known field to explore, but I think that you will find the surface winds becoming 
more and more easterly with increase of height, without any sort of antitrade, as 
at Tenerifife. In this course with the thermal equator the vertical soundings will 
surely prove of great interest. But it will be of the greatest interest if, in steam- 
ing against the Bouth-oast trade to the latitude of Ascension, you oan find any 
evidence of the antitrade. It is curious that at Mauritius the upper winds are 
from west-north- weBt, against the south-east trade ; in summer when there are no 
doldrumB in the Indian ocoan, the south-east trades at Mauritius and the south- 
west monsoon of India form an uninterrupted surface wind. Does there then exist 
a different wind above the south-east trade of the South Atlantio? If the kites do 
not reach up far enough, and if, as I fear, there arc no cirrus to observe, try to 
send up from Ascension island a balloon without instruments — a true ballon-perdu. 
— to the greatest possible height and watch its drift. In July the south-east 
trade is strongest, steady, and normal. From Ascension return over a more steady 
easterly track through the calms south-west of Guinea and the doldrums, then 
over a more westerly track to the Azores, and thenco home, as indicated on the 
map. Try to find the upper trade wind in this westerly part of the northern 
barometric maximum. Thus, in a few weeks, you will be able to solve Borne of 
the most important problems in meteorology. 


THE GEOGRAPHICAL ASSOCIATION ANNUAL MEETING. 

The Annual Meeting of the Geographical Association waB held on Friday, January 
9, 1903. The President, Mr. Douglas W. FreBhficld, occupied the Chair. 

In his presidential address Mr. Freshfield said that, since the Meeting had in 
prospect more interesting matter, he would confine himself to making a few 
remarks connected with or suggested by the Report. His first impulse in facing 
such an assemblage of experts was to apologize for the position he occupied as 
their Chairman. Fortunately for the Association, however, its success depended 
not so much on the merits of its President as on the energy of its other officers and 
members. He regretted the unfortunate accident— a frost-bite on Monte Rosa — 
which had deprived the Meeting of the presence of their Treasurer, Mr. Masterman, 
who had, however, continued to take an active part in their affairs. 

Ho. III.— March, 1903.1 
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The questions he proposed to 'deal with were these : What progress is the 
Association making ? In what directions should it concentrate its efforts at the 
present juncture V 

The Geographical Association began its corporate existence as a body militant, a 
body struggling against a national and professional apathy, of which they recognized 
the dangers. Of those dangers the nation had since had some forcible examples. It 
would be premature to say that it bad been awakened, but its slumbers had been 
at least sensibly disturbed. In the matters they had at heart there was visible 
progress in many directions. The School of Geography at Oxford, founded 
through the exertions of the Koyal Geographical Society, was flourishing. Mr. 
Bryce, a most competent witness, had recently told him that he had found the 
teachers full of enthusiasm and the learners growing in number. “ What a con- 
trast,” he wrote, “ to our day ! ” The Vacation Course, held under the direction of 
Messrs. Mackinder, Boazley, Dickson, and Herbertson, seemed to have been moBt 
BucoesBful, and to have been much appreciated by the teacherB who were able to 
attend. The University of London had quite lately recognized the aimB of the 
Association by adding his name to the Geographical Board of Studios, and, at the 
other end of the educational ladder, the School Board of London Bet a geographical 
paper to which ten thousand children Bent in replies, and for which two hundred 
and fifty pupils were commended. It was still among the head-masters of the great 
upper and middle-class public schools that they met with most apathy. In 
another quarter, indirectly educational, they had made advances by establishing 
more intimate relations with the heads of the Ordnance Survey, which, under its 
present Director, Colonel Johnston, had carried out many of the suggestions made 
ten years ago on behalf of the Hoyal Geographical Society by himRelf. More had 
still to be done, particularly in popularizing the maps by a better system of dis- 
tribution and sale ; and they might hope that, under a new Postmaster-General, 
the Post Office would no longer Btand in the way, ob it had in the past, in stultifying 
its offer to sell the Ordnance maps by insisting on superfluous and vexatious 
formalities. 

The greatest advance made by the Association in the past twelve moQths had, 
however, undoubtedly been the issue of their new magazine. The Geographical 
Teacher . In a society the members of which, from the nature of things, could 
not hope often to meet, a magazine furnished an almost indispensable bond of 
communication and union. Each number had proved a real success in every 
respect. He trusted the magazine would prove an increasing success. He ventured 
to express a purely personal hope that writers would eschew as far as might be 
possible all needless technicalities. There was a sort of scientific languago that 
sounded very like jargon to unscientific ears. He would not, for instance, for worlds 
spoak disrespectfully of the equator, but he might confess to a wish now and then 
to put down a “ consequential brook.” They muBt remember that the business of 
the Association was to rub into tho British public the practical importance of geo- 
graphical intelligence, whothor in war or in politics, in commerce or in colonization. 
As to war, they had the utterance of that distinguished officer and surveyor, 
Sir ThomaB Holdich, who, as President of tho Geographical Section at tho Belfast 
meeting of the British Association, made the following remarkable avowal: 
“ Personal experience convinced him that the apathy Bhown by many of our fore- 
most generals and loaders on the subject of maps arose chiefly from a well-founded 
doubt of their own ability to ubo them.” This sentence he quoted from the Times 
of the date, lie wished they could feel Bure that the leBsons of the late war had 
been taken to heart by those who were responsible for Army examinations. As 
to politics, what did they think of gentlemen who called Heligoland “ the Pearl 
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of the Baltic," or Batum " the key df the Persian Gulf," setting up to instruct 
the public in the newspapers ? His last words Bhould take the form of a few 
practical suggestions. They would remember that they were the words of an 
amateur, of one who was an outsider among experts ; and they would take them 
only for what they might seem worth. 

He believed teachers should, for tho present at any rate, aim at keeping the 
practical side of geography in view, should insist on its importance in regard to 
human life and national prosperity; that thoy should urge its claim, not so much 
aB a separate or a special subject, but as an aspect of almost every subject alroady 
taught, and as a link between them. He would not exaggerate the place of 
Ildmatkundc . Remembering that tho imaginations of young people are most 
easily stimulated by what direotly concerns humanity, he would not, with beginners 
at any rate, incline too heavily or exclusively on the side of geography which 
touches geology, on the study of surface features— geoniorpbology was, he under- 
stood, the new phrase. And at the present moment ho would make it one of 
our first objects to give British citizens a cloar understanding of the territories 
oversea that constitute the British Empire, Ignorance, a dense ignorance that 
regards emigration as a plunge into the unknown, only less formidable than death, 
was one of the greatest hindrances to the better distribution of our race throughout 
the Empire. Such distribution is the only alternative either to overcrowding 
and misery at home or to such a limitation in the increase of population as is 
one of tho normal signs of decadence in a country. The task ought not to prove 
too difficult. Photography and the lantern could come in a marvellous manner to 
tho assistance of the teacher. Slides, such as those prepared by Mr. Andrews 
and others, might be more extensively used. Every oue know how by such means 
the clergy had drilled into children’s minds the features of Palestine and of life 
in tho East. We might take a lesson from these pious enthusiasts, and do the 
same for Canada, Australia, and the Cape. He must now make place for one who 
could Bpeak with authority as regards Australia, Sir J. Cockburn, formerly L’rime 
Minister of South Australia, who had been kind enough to respond to their 
invitation, and would address the meeting. 

The Hon. Sir John A. Cockburn, K.C.M.G., M.D., then delivered an address 
on Australia. 

Mr. A. W. Andrews then exhibited a number of maps, views, and diagrams 
illustrative of the Ordnance Survey mapB. He said that the use of maps showing 
laud elevation must be an integral part of any intelligent geographical teaching. 
For a satisfactory delineation of relief and steepness of Blope, maps suoh as the 
series of part of tho Chilterns prepared for the “ war game," and showing contour 
lineB at 10 feet, were neoeBBary. The admirable hill-shaded maps combined with 
contour-linoB issued by the Ordnanoe Survey should enable teachers to deal with 
the relief of their own neighbourhood. By slides of maps and pictures of the coast 
of Cornwall in tho Land’s End peninsula, he then showed the way to treat a typical 
area. 

Sir Joshua Fitch proposed, and Prof. Westlake of Cambridge seconded, a vote 
of thanks to Sir John Cockburn and to Mr. Andrews. 

Tho Annual Report was then approvod, and oflice-be&rers elected for 1903. 

A series of typical shoots of fcho Ordnance Survey maps was exhibited at the 
meeting, and afterwards in the map room at 1, Savilo Row, whore a number at 
teachers and others inspected it. 
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EUROPE. 

Iceland. 

1 Across Iceland.* By W. Bisiker. With Illustrations and Maps, and an Appendix by 
A. W. Hill on the Plante colleotod. London : Edward Arnold. 1902. 

A number of narrative* of travel in Iceland by Englishmen and Americans 
have appeared in recent years, but, unfortunately, few contain anything of geogra- 
phical or scientific importance, and still fewer any new information. A book, 
therefore, describing a really new geographical examination of some part which 
was little known before is very weloome, and each a work is that of Mr. W. 
Bisiker. The author made it Iub especial task to examine and survey the 
Kjalvegur country between Hofsjokull and Langjdkull, in Central Iceland. 
Although this route is annually used by travellers, and has been described by 
various scientific men,* Mr. Bisiker is the first who has surveyed this region 
in detail, and ho has published in his book an excellent map of the central part 
of Kjalvegur, which gives his work permanent value. It is to be hoped that the 
author will continue his explorations of little-known districts in Iceland or else- 
where, whioh he has so well commenced. Work is plentiful everywhere, but the 
trained labourers are few. The party stayed some time at the remarkable group 
of warm springs on Hvcravellir, explored the neighbourhood, and ascended the 
volcano Strytur and other adjacent BummitB. Hveravellir and its surroundings 
were first examined by E. Oiafssou in 1752, and were fully described by Ebenezor 
Henderson in 181 5, t but since then the warm springs are much changed. From 
Hveravellir Mr. Bibiker made an excursion to Kerlingarfjoll, a wild mountain 
group of liparite, where great Bolfataras and fumaroles burst forth in deep fissures 
amidst icc and snow ; the sulphurous fumes have converted the rocks into soil of 
various colours, and the whole scene has a grand and fantastic character unmatched 
in any other part of Iceland.} From here Mr. Bisiker proceeded to the pretty 
Lake Hvitarvatn, which is filled with fragments of ice from two glaciers which 
extend into the water. All these places are well and clearly described by the 
author in a very agreeable Btyle. After his researches in Kjalvegur were ended, 
Mr. Bisiker travelled to Reykjavik, to the lava caves of Surtshellir, to Stykkishdlmur 
at Breiditjdrdur, and then on a coasting steamer round Cape Nord to the north and 
east coast. He therefore saw only a small portion of inhabited Iceland, and as his 
route, except in Kjalvegur, touched districts which have been repeatedly described 
by travellers, he had no opportunities for fresli inquiries. 

The book contains many striking photographs whioh give a good picture of 
Icelandic scenery and manner of travelling, and several are also of geographical 
and geological interest. In many English bookB of travel Icelandic nameB are so 

* 1 have myself, among others, described the geography and geology of this region 
in the Geogrujuk Tidikrijt, vol. x. (Copenhagen, 1889), pp. 10-29 ; and Ymer (Stockholm, 
1889), pp. 49-59, where also is to be found a Bpooial map of the hot springs at Hvera- 
vellir. 

t 'Iceland; or, the Journal of a Residence in that Island during the Years 1814 
and 1815.' By E Henderson. 2 vols. Edinburgh. 1818. This work is still in every 
respect the best, meet complete, and trustworthy narrative of travel in Iceland that 
exists in English. 

+ Kerlingarfioll was first explored by me in 1888, and I described the mountain in 
l)a§ Auiland (Stuttgart, 1889), No. 9, pp. 101-164. 
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Incorrectly spelled that a whole course of study fe necessary in order to recognize 
them, but Mr. Bisiker writes the names correctly as a rule, though I can quote 
some exceptions which should be corrected in a new edition. The following are 
the most important errors: " Falakvisl” for Fulakvisl, “ Hoff JiSkull” for Hofs 
Jokull, " Asquidpd ” for AsgardeA, « Skrutharfell ” for Skridufell, “ Flossi ” for 
Flosi, “ Skrlflir ” for Skrifla, w Kauthamisolkalda ” for Raudamelsolkelda, “ hakare ” 
for b&karl, etc. The descriptions of the traveller’s experiences are written in a 
lively and entertaining manner, and but few errors can bo found. The following, 
however, should be corrected in a new edition. On p. 109 it is said of the new 
road from Thingvellir to Reykjavik that it is " the only one of any length in all 
Iceland, for it is 36 miles long.” This is not correct, for the recently made road 
from Reykjavik to the southern lowland ovor QelliBheidi has a length of more than 
60 miles. On p. 114 the author says that Reykjavik has 4000 inhabitants, whereas, 
according to the last census, it has 7500. At the same place he says that almost 
all the business men in Reykjavik are DancB, but, in fact, the majority of trades- 
men in Reykjavik and other places iu Iceland are natives,* and there are hardly 
more than five to six Danish families in Reykjavik and perhapB ten to twelve in 
the whole island. All the officials in Icoland are Ici landers, without exception; 
not one is a Dane. The cathedral of Reykjavik is not built of wood, but of brick. 

At the end of the book we find a list by A. W. Hill, of the plants collected 
during tours iu loeland and the F coroe islands, with some interesting notices of the 
vegetation on Kjalvegur. The plants named have, indeed, been all found bofore in 
these districts, with the exception of Ophioglowum vulgatum from Hvcravellir; 
this plant has been previously reported from only two places in Iceland — Gunna on 
Reykjanes and Bjarnarflag at Myvatn. Of lato years the plant-geography of Ice- 
land has received much more attention than previously, especially from the Ice- 
landic botanists Helgi Jonsson and Stefan Stefansson, who have published mauy 
articles on their investigations. Helgi Jonsson has also made especial examinations 
of alga vegetation, while fungi, mosses, and lichens have been the object uf investi- 
gations by the Danish botanists, E. Rostrup and Chr. Griinlund. 

Th, Thoroddbfn. 


ASIA. 

Japan. 

Henry Duraolard, * Tie Jupon, politique, tonomiquo ct social ’ Paris : 

Armuml Colin. 19011. 

In Bpite of its unpretentious appearance, this is a work of serious value, and 
does not present the mere impressions of a touiist like the greater number ot 
modern hooks on Japan. The author, formerly proft ssor at the Imperial University 
at Tokyo, claims to have spent over three years in the study, at first hand, of the 
social and economic conditions of the country, during journeys mado through the 
length and breadth of it, which gavo him the opportunity of mixing intimately in 
the inner life of the people. His views on Japanese questions are thus deserving 
of careful attention, even though they may not always meet with general accept- 
ance. The separate obapters treat fully of the constitution, politics, administration, 
industries, commerce, etc., of the country, the conclusion being supported by an 
array of statistics, which certainly seem to justify them in many cases. The 

* According to offloial statistics there wore in Reykjavik, in 1899, 41 traders, of 
whom 88 were Icelanders, and 200 busiuess houses in the whole island, of which 15R 
wore owned by natives, while the remaining 44 were in the hands of DaneB, Englishmen , 
and Norwegians. 
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writer takes throughout an unusually pessimistic view of Japan under modern 
conditions, laying much stress on tbe poverty of the country, as evidenced by the 
scarcity of capital, the want of thrift on the part of the people, the drain caused 
by the constant excess of imports over exports, and so forth. As regards the 
want of thrift, which he considers proved by the smallness of the deposits per head 
in the savings banks as compared with the figures for European countries, this is 
surely not quite a fair conclusion, as the smallness of the deposits would be a 
necessary result of the poverty of which be Bays so much. In his general verdict 
on the state of the country, be adopts the view recently expressed by a native 
writer, that, in spite of the apparently progressive character of the Japanese, China 
— that is to say, tbe mass of tbe people as distinguished from the government — is 
in reality the more advanced. In short, he considers that in the so-called modem 
advanoe of Japan, it is only the worst partB of Western civilization which have 
been adopted. It should be mentioned that Dr. Duxnolard has been hitherto 
known as a writer under .the pseudonym “ Far East. 11 

Persia. 

* Across Covotod Lands; or, A journey from Flushing (Holland) to ( 'alnutta, Overland.' 

By A. Henry Savage Landor. Two vols. London: Macmillan. 1002. 

Although nominally a description of the whole journey from Flushing to 
Calcutta, these volumes are mainly devoted to the Persian section of the route — 
the “ coveted lands ” of the title, a somewhat misleading expression, for, in them- 
selves at least, the countries described offer little to stimulate the covetousness of 
neighbouring Powers. Mr. Landor entered Persia by way of Baku and Besht, and 
from the capital took the route via Isfahan and Yezd to Kerman. From Kerman 
he went north, crossing the great Lut desert to Birjand, and thence following the 
now well-known route through SUtan and northern Baluchistan to Quetta. He 
does not, of course, claim to have brought back any striking observations from a 
strictly geographical point of view, for in a country which has been so frequently 
traversed as Persia, there is little now left for an amateur traveller to accomplish 
in thiB direction, llo haB, however, done some service in improving the 
popular knowledge of tho country, its people and antiquities, many of the photo- 
graphs with which the book is liberally provided being a decided help in this 
direction. Mr. Landor crossed tho Lut desert at, probably, its most inhospitable 
part, and, like tho few travellers who had preceded him, he and his mon suffered 
considerably from thirst and heat, though tho opposite extreme was often experi- 
enced by night. His journey, however, was not made, like that of Colonel Stewart 
(Pj'or. IUt'.S., 1880, p. 141), at the worst season of the year. He seems to have 
been unfortunate in his camels, who are described as timid, and unhappy when 
going up or down hill ; * whereas some travellers have expressed their astonishment 
at the composure of these animalB when travorsing the most desperately steep 
mountain paths (cf. General TTaig’s tl Journey through Yemen,” l'roc, Jl.G.S,, 1887, 
p. 483). Much is said of the ruins met with in various parts, especially those of 
Zaidan in Sistan, of which a considerable number of illustrations are given. Mr. 
Landor is perhaps disposed to exaggerate tbe importance of these ruins, which are 
not very imposing except for the distance over which they are spread. Ab Major 
SykeB has pointed out, they probably, for the most part, represent villages which 
lined the bankB of an irrigation canal, and there is nothing vory remarkable in 
tbe congregation of the population in this manner, when we consider thoir depen- 
dence on an artificial wator-Bupply in this generally arid region. Tho author gives 

* The Lut is by no means an interminable expanse of sand, but is traversed by 
frequent ranges of bills. 
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his views freely on questions of trade and politics, and at tirneB does not stint 
his criticism on all and sundry who ‘have either written on or travelled in the 
country. In addition to the photographs, there are some olovor sketches by the 
author’s own hand, and it is not always easy to distinguish the two at first sight, 
especially as, in some casos, a certain amount of manipulation of the photographs 
has been necessary to secure good prints. 


AFRICA. 

Madagascar and the Malagasy. 

‘iriytoire Physique, Naturelle et Politique do Madagascar: Livro Premier, L’Origine 
dee Malgachcs.' IIuHictto ot < 'io. t Paris. 1901. 

* Madagascar au Debut du XX" Sioclo.’ Paris. 1902. 

Since the French occupation of the great island Malagasy studies have naturally 
received a fresh impulse, and it is pleasant to find the veteran pioneer, M. Alfred 
Grandidier, still taking the lead with a new instalment of his classical work on the 
geography and natural history of Madagascar, and on the origin and ethuical 
relations of its inhabitants. An apology is perhaps due to the learned author for 
an unavoidable delay in directing our readers’ attention to this new section of the 
work— that devoted to Ethnography— a first part of which was issued by Messrs. 
Hachette late in tho year 1901. The work is as richly “ documented as any of 
the author’s previous publications, with an almost embarrassing abundance of notes 
and notes to the notes, often overflowing into two or three pages, and leaving but a 
few lines of the actual text in each.* But it was evidently found impossible to 
modify by fusion this somewhat awkward arrangement of the subject matter, and 
the serious student will still be grateful for even an apparent superfluity of valuable 
data drawn from the most diverse and out-of-the-way oriental and European 

gourcep. j- 

M. Qrandidler’s well-known viewB on the constituent elements of the exceed- 
ingly mixed Malagasy populations remain virtually unchanged, nor, indeed, 
ha* later research brought anything to light requiring him to modify the conclu- 
sions ho had already advanced in the historical section of his work issued 
some twenty years ago. Recognizing the racial diversity and unity of speech pre- 
valent throughout the island, lie regards the bulk of tho natives as an amalgam, 
not of the historical Malays and African negroes, hut of the Oceanic Mongols (proto- 
Malays) and Ocoanic Negroes (Melanesians), and traces tho common speech, not to 
a so-called “ Malayo-Polynesian,” but to a Melanesian source. -'La langue Mal- 
gache existait oertainement, telle qu’ello ext aujourd’hui, longtemps avant la venue 
dee Malais, qut sont les ancStros directs des Andriana ou nobles de 1 Imerwa [tho 
so-called Hovae], ot il n’ost pas doutoux qu’elle a 6t6 apportee par les nftgres itido- 
raillanesiens, dont les immigrations suooessives ont pouplo Madagascar (p. 11). 
This is insubstantial agreement with the views held by me in * Man, Past and 
Present,’ the ohiof difference being that I bring tho negro element, not from Me- 
lanesia, but mainly from Afrioa. It must, at the same time, be admitted that our 
author’s theory, if it oould be upheld, would go a long way to explain the astonish- 
ing prevalence of a language of Oceanic type amid tho mixed Mongolo-Negroi 
Malagasy populations. The difficulties, howover, whieh prevent a general accept- 
ance of this theory seem to me unsurmountable. 


• In several pages (79. 93, 101, etc.) thoro are only two lines of actuul text, and at 
p. 81 it is crowded out Altogether. 
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On another, and that a moat important point, I am glad to find myself in com- 
plete accord with M. Grandidier. It has reference to the Semitic immigrations and 
settlements, which he does not limit with moBt authorities to late (post-Koranic) 
times, but traces back to the days of David and Solomon, and even to earlier 
Idumoan Jews from the Red sea. • ** La presence d’une colonie idumdenne k Madagas- 
car n f a pas lieu de nous surprendre, car on sait que dkg la plus hautd antiquite les 
Arabes du Yemen [Qimyarites] ont frdquentd la cdte orientale d’Afrique nussi loin 
au moins que Sofala, et il eBt certain que l’archipel des Comores et l’tle de 
Madagascar ont re?u la visite de leurs boutres ” (p. 96). Thia statement, having 
such a direct bearing on the question of the “ gold of Ophir,” is all the more valu- 
able, since it is made without any reference to that problem, which is nowhere 
discussed by our author. 

The other racial elements discovered by him amid the present heterogeneous 
populations of the island are the Persians and later (Muhammadan) Arabs, the East 
Indians, Japanese, Chinese, Africans, and Europeans. But although treated with 
exhaustive learning, none of these intruders were numerous enough perceptibly to 
influence the physique or culture of the natives, and may be regarded as 
quantity ntgligeahlea in the general discussion of Malagasy ethnography. 

Another work on the present condition of the island daimB special attention, 
thanks both to the great variety and trustworthiness of its contents. It consists 
of a series of carefully prepared monographs on the geography, geology, biology, 
climate, and European colonization of Madagascar, contributed by MM. Guillaume 
Grandidier (son of M. Allred Grandidier), R. Blanchard, M. Boule, A. Marre, and 
other accepted authorities. All these subjects have already been so ably treated by 
Messrs. Sibrce, Dahl, Richardson, and other English writers, both lit the Antana- 
narivo Annual and in separate workB, that a detailed account of the French 
publication may here be dispensed with. Special mention is challenged by M. 
Boule’s exceptionably able geological paper, wberc the land connections of the island 
with Africa and India, first in Triassic and again in somewhat early Tertiary times, 
is dearly set forth. “ 11 parait bien certain, en effet, quo Madagascar a en des 
relations dtroites a la foiB avec l’Afrique et avec l’Inde pendant l’dpoque du Trias. 
On ne saurait expliquer autreraent les reBsemblances vraimont extraordinaires que 
nous avons constatfos entre los animaux terrestres et les plantes fossiles des deux 
continents que flepare aujourd’hui tout© l’dtendue do l'Ocean Indien. . . . Une 
nouvelle jonction a du s’dtablir aprds les premiers temps tertiaires, car non-seulement 
Hie parait $tre dupourvue des depdtB marina plus rdeents que l’Eocdnc, mais encore 
il faut expliquer le passage des Mammifkres oligoefenes, particulidroment des Ldmu- 
riens qui ne peuvent 6tre que les descendants des Ldmuriens de nos gisements 
tertiaires d'Europe 11 (p. 62). 

Boer and other intending immigrants would he well advised to consult the 
■ection devoted to the climate and economic prospects of the island. 

A. H. Keane. 

• Madagascar. Essai de Geographic Physique.' Par E. F. Gautier. Maps and JUut- 
trationt. Paris : A. Challamel. 1902. 

This work is not, as its title would lead us to expect, restricted wholly to the 
physical geography of the great African island, for a good third is devoted to an 
account of the inhabitants, their manners and customs, and other branohea of 
anthropogeography. It is, however, in the larger portion dealing with the physioal 
structure and surface features that the main importance of the book lies, and from 
this point of view it is the most satisfactory account of the island that has yet 
appeared. Masterly as have been the sketches of its major features supplied in 
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various scientific papers of M. Gran did ier, we have not yet had from the hand of 
the veteran explorer the detailed treatment that is here attempted by M. Gautier, 
who in the mean time is particularly well qualified for the task, by the extent of 
his own itineraries in Madagascar, and his careful study of all that has been written 
by others. His work, therefore, not only presents a full summary of existing 
knowledge, but possesses an original value from his ability to test and amplify the 
conclusions of others by the reBultB of hiB own researches. His views may not, 
perhaps, be always accepted, but they at leaBt merit careful attention as rational 
explanations of the phenomena observed. The excellent physical maps are in 
themselves valuable aids to a knowledge of Madagascan geography. 

In the first chapter, which discusses the question of “ Lomuria,” the author does 
not venture to pronounce definitely between the rival theories that have been 
brought forward, but he is evidently inclined to give the greater weight to the 
views of Wallace, and to think that the ancient communication with India and the 
East was rather by disconnected land masses than by a continuous continent.* The 
next three chapters describe the geological features, beginning — somewhat strangely, 
except for the world-wide importance of such action — with the recent manifestations 
of volcanic activity. It is with the structural orography, discussed in the fifth 
chapter, that we are more nearly cod corned here, but attention may be drawn to 
the general conclusions regarding past geological history sketched at p. 90. The 
author shows that the sedimentary Btrata wbicb abut on the great gneissic plateau 
on the west, represent four successive stages in the retreat of the sea from that 
plateau, from TriaBsic to modern times. The formations, still in the main horizontal, 
terminate in true escarpments as well marked as those of the PariB basin, though 
their real character has not hitherto been recognized. As rogards tho general 
morphology of the surface, M. Gautier regards the great gneiss plateau aB a horat , on all 
sides of which the adjoining parts of the cruBt havo sunk many hundred feet. Though 
generally called a plateau, the surface is very irregular, but a series of longitudinal 
folds parallel to the axis of the island can be distinguished, and to this eiroumstance 
is due the sudden change from an even line to a broken contour observable when 
the wall of the plateau leaves its north and south direction. A transverse series of 
feature-lines exists also, though its presence was long overlooked. There are, in 
fact, three great systems of transverse valleyB, which have had a most important 
influence on the history of the island. The western sedimentary formations owe 
their present relief almost entirely to erosion, and here the characteristic lines run 
eaBt and west, as is shown by the outline of the coasts. M. Gautier, however, 
ascribes some of the features here, too, to tectonic causes, supposing that a series of 
transverse faults, of which we havo yet no precise knowledge, have resulted in a 
differential sinking of the crust in parts of this area. The effects of erosion are 
discussed in ohap. vii. (chapter vi. being devoted to a careful consideration of the 
distinct olimatic regions of the island), prominenoe being given to the great Triassic 
valley running from north to south, to the importance of which M. Gautier first 
called attention some ton years ago. 

A brief notioe must suffice for the remaining contents of the volume, though 
their interest by no means lessens as we proceed. The distinct regions (duo to 
differences in olimate) into whioh the island is divided from the point of view of 
its flora are sketched in the eighth chapter, as well as the subordinate variations 
due to differences of Boil, elevation, etc. It is a noteworthy fact that the compara- 
tively luxuriant vegetation of the east is due solely to the more plentiful rainfall, 


* The argument baaed on the diseovery of Gretaoeous fossils on the east coast of 
Madagascar does not, however, tell against the idea of a still earlier connection. 
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for the oovering of humus overlying the unfertile laterite is often very scanty. An 
instructive study of the coasts of the island iB next given, their varying character- 
istics, and the influence which these, as well as the direction in which they face, 
have had on the history, being well brought out. In discussing the origin of the 
Malagasy, M. Gautier adopts M. Grandidier’s views as to their Melanesian affinities, 
but oomes to no decision respecting the Hovos (Merinas), whose language he thinks 
has been adopted from the conquered Malagasy. Whether Malay or not, their 
conquest was only one among many similar episodes, and ho considers their pre- 
dominant position to be the result of the special character of the district in which 
they settled. 


South Africa. 

1 South Africa and its Futuro.’ Kdited by LouIb Creswicke. London and Edinburgh : 

T. 0. &■ E. C. Jack. 1903. 

There is much in this volume which may help the general reader to form some 
estimate of the prospects and resouroeB of South Africa, a question which more 
than any other engages the attention of the public at tbe present time. It consists 
of a series of articles by different contributors on the special branches of the general 
subject, including the questions of emigration, mining, agriculture, commerce, and 
the like. The greater number of the contributors write in a decidedly optimistic 
spirit, and many will, no doubt, consider that they have left too much out of view 
the inevitable difficulties in the way of future development. This, however, is a 
fault — if such it bo — on the right side, for the mere fact that a hopeful view is 
shown to be possible must bo to Borne extent a holp to progress. Tbo importance 
of a properly organized system of emigration is forcibly shown by tbo Duke of 
Argyll, who points to tbe almost inexplicable lack of effort in this direction in the 
past, and the especial need for tho sending out of white women to South Africa. 
In the chapter on Mining an elaborate calculation is made of tho probable total 
value of the exploitable gold deposits, which is put at the high figure of some 
2800 millions, while the opinion is expressed that the now conditions will act 
strongly in favour of the industry. Little attention is paid in this chapter to 
the effect of such a development on the prosperity of the community at largo, 
tho subject being considered rather from the special point of view of the industry 
itBelf. Tho chapter ou the agricultural outlook, by the editor, deals with possi- 
bilities of which tho benefit to the community at large is less open to question, 
and here, too, an c\tremoly sanguine view is taken, which will certainly not bo 
accepted as final in all quarters. Mr. Creswicko has great faith in the possibilities 
of irrigation, which he considers may add 3,000,000 acres to the cultivated area, in 
addition to a possible extra 10,000,000 acres dependent on rainfall only. Mr. 
Bleloch’s chapter on railways contains some useful statistics, though the accom- 
panying map is not quite up to date. Mr. Eglinton's contribution on commercial 
prospects is likewise written in an optimistic vein, but the arguments occasionally 
appear somewhat superficial. What valid conclusion, c.g. t can he derived from the 
Btrange supposition that the total value of the imports from GreAt Britain, divided 
by the total numlter of the blaok ]>opulation, giveB an indication of tho actual, or 
even possible, purchases per head of such population, the same figure divided by 
the number of whites being also taken to give tbe amount spent by each white 
man ? If, howevor, we may take as even approximately correct the estimate that 
in five years’ time the mining industry alone will involve the annual expenditure 
of £50,000,000 on stores, machinery, wages, etc., the prospective advantages to the 
manufacturers of this country, provided they show themselves equal to the occasion, 
must certainly be lieyond dispute. 
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MATHEMATICAL GEOGRAPHY, 

Azimuthr of tub Pole Star. 

‘Azimuth* of tho North Polo Star, Lat. 38° N. to Lat. 5.W N., for uso until tho yenr 
lSUf». f By Sidney A. Itoborts (Dominion and Provincial Land Surveyor). Victoria, 
B.O. : Tho*. It. Cusaok. April, 1902. Price )2. 

A * the pole-star is not situated exactly over the North Pole, or in a direct line 
with the Earth’s axis of rotation, whenever it is used for the determination of 
latitude of azimuth, certain corrections have to be made, which add considerably 
to the work of computation. As regards latitude, the necessary corrections are given 
in the Nautical Almanao, and are readily applied to tho observed altitude ; but the 
surveyor who wishes to mark off accurately the north and south lino by moanB of 
tho star has hitherto had to go through a fair amount of figuring before he can do 
so, unless he haB at hand some table of the azimuths of the star for certain hour angles 
and latitudes, such as that given in the French 1 Connaissanco des Temps.* This 
table, howover, besides other disadvantages, is only correct for one year, and is not 
generally accessible. Realizing these facts, Mr. S. A. Roberts, a Dominion and 
Provincial land surveyor of Dritish Columbia, four yearn ago published a table 
which gave the azimuths of the pole-star at certain intervals of time for the years 
1899 and 1 900, for use between lats. 48° and 54° N., which proved of consider- 
able service. De has now issued a second edition, which is a great improvement 
upon the former, not only from tho fact that tho limit of latitude haB boon 
extended so that the table can be used between lats. 38° N. and . r >. r > n N., but 
on account of its being available for a considerable number of years— until 1015. 
Tho method by which this latter advantage has been secured is interesting and 
ingenious. First a table of azimuths of the star lias been computed for different 
hour angles and every degree of latitude with an assumed polar distance of 
1° IP 40", and then there are two tables from which corrections are obtained to 
be applied to tho quantity taken from this general table, due to the difference 
between the assumed polar distance 1° IP 40", and that given in the Nautical 
Almanac for the date. Tho first of these latter tables gives the correction in 
azimuth for each degree of latitude for an hour angle of 5 h 59 m , and then with 
the quantity thus obtained the second table is entered, and the required correction 
found for the hour angle of the star at the time of observation, and applied to the 
azimuth taken from the table computed with a polar distance of 1° IP 40". 

The whole process does not take long, and after tho hour angle of the ]>ole- 
star haB boon computed, a surveyor can, in a very few moments, put bis instrument 
in the true meridian with a fair amount of accuracy, although for astronomical 
work, Buch as the determination of longitude by moon culminating stars, it must 
only be considered as a first approximation, and the more exact methods, such as 
high and low stars, should he finally employed. The angles are given to the 
nearest tenth of a minute of arc instead of seconds. 

There can be no donbt that Mr. Roberts’ tables will be found of sorvice to 
surveyors in Canada and the United States, for whose use they have been specially 
prepared ; and, indeed, they could often be used with advantage in any part of tho 
world included within the stated parallels of latitude. 

OCEANOGRAPHY. 

The Oceanography of the “Valdivia.” 

‘ Wissensclmftliohe Ergebnisso der Doiitschon Tiofsee-Expedition auf dom Dumpfor 
Valdivia. 1898-1899.’ Im Auftrage des lteiohBomtes des Innern herausgflgcdxm 
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▼on Carl Chun, foster Band. Oceanographie und Maritime Meteorologie. Im 

Anftrage des Reiohs-Marine-Amtes boarbeitet yon Dr. Qerhard Schott. Jena: 

Guataf Piaoher. 1902. Two vols. Text and Atlas. 

All concerned in the production of these splendid volumes deserve credit for the 
result of their labours. Dr. Schott, who was the oceanographer, and later also the 
meteorologist, of the expedition on board the Valdivia , has had the good fortune of 
being charged with the discussion of the data he collected, and with seeing it 
printed on a spacious page giving full scope for the moBt luxurious tables and 
diagrams. He has been able to produce a series of maps showing the distribution 
of each element of the observations, to which the letterpress iB subsidiary in impor- 
tance. These maps utilize the work of the Valdivia only to supplement and correct 
previously ascertained data, hence they really give an epitome of existing know- 
ledge regarding the oceanography of the Atlantic and Indian oceans ; and as they 
are all drawn on an equivalent area projection, they are available for the calculation 
of relative areas by direct measurement. 

The cruise of the Valdivia has been described in this Journal (vol. xii. 404, 
569 ; xiii. 297, 336, 640), and a comprehensive preliminary papor by Dr. Schott on 
his department of the work has also appeared (vol. xiv. 518), so that it is un- 
necessary to recapitulate the incidents of tho voyage, or its general results. We 
are presented hero with a detailed account of the instrumental and mechanical 
equipment of the Bhip for oceanographical work, followed by clearly subdivided 
chapters on the Depths, Temperature, Salinity, etc., and Currents of the seas that 
were traversed, and also on the Meteorology of tho cruise, these chapters supply- 
ing not only results, but also tho actual observations set out in full, and expressed 
in curves and prod) os as well as in figures. It is thus possible to Bee what the 
Valdivia did in each department, and how far her work adds to the sum of know- 
ledge. 

The 186 deep-sea soundings are placed on a map on which all other accessible 
data had been inserted in metres to the nearest hundred. The isobaths were then 
drawn so as to yield what is really a new bathymetrical chart of the whole Atlantic 
and Indian oceans. The only part left blank for want of data is the region east of 
South Georgia, where the Antarctic and Scotia are now at work. PerhapB the 
moBt interesting feature added to the Atlantic is the Valdivia bank on the Walfisch 
ridge (as Schott termB it), which gives new definiteness to tho separation between 
the West African and the South African depressions, the latter itself also rendered 
far more definite by the Valdivia's soundings on her way to Bouvet island. In tho 
Southern ocean the great extension of the deep sea was an important gain ; but 
thore iB no use at present speculating on the configuration of that region, as the 
Qauss and Discovery have already added to and modified the Valdivia's results. It 
may possibly be that the Marion and Crozeb islands will be found to be connected 
by a ridge, or at leaBt by a less deep part of the ocean. Dr. Schott believes that 
the great Indian-Antarctic basin, discovered by the Valdivia, indicates an extension 
of very deep water far within tho antarctic circle. The Gauss will certainly throw 
light on this point. The mean depth of the South Indian ocean, so far as it can be 
arrived at, is twice aB great as Karstens estimated it in 1894. Considerable 
additions have been made to our knowledge of the detailed configuration of the 
Indian ocean, the structure of whioh, once belioved to be very simple and uniform, 
is gradually being shown to be extremely varied and complex. 

Many plates in tho atlas are devoted to the mapping of the temperature of the 
water, and those form, perhaps, its most important part. As one turns over sheet 
after sheet one realizes more and more fully how the voyage of the Valdivia has 
furnished an opportunity for inoreasing the data of oceanography. 
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Besides a map of mean surface isotherms of the two oceans, there are isothermal 
maps for the depths of 60, 100, 160, 200, 400, 600 and 800 metres. Similar maps 
are familiar to readers of Dr. A. Buchan’s discussion of oceanic circulation in the 
Challenger Reports; but these wore for different intervals of depth, and Dr. Schott 
has drawn his maps de novo from the original material. It would be interesting 
to compare the two sets of maps and to discuss the necessity of duplicating so vast 
a mass of recent work; but it is just here that we in the British Isles feel the 
effects of our scientific isolation. We cling to our fathoms and our Fahrenheit 
degrees because they are familiar to us, and we try to justify the attitude by point- 
ing out certain inherent elements of superiority they possess over meters and Centi- 
grade degrees. As far ub reaching the attention of continental men of scienoA is 
concerned, we might as well write in Gaelic ; and Dr. Schott, rather than attempt 
to interpret the existing maps, has translated all the original temperaturos and depths 
to the continental standards and mapped them afresh. In the present case 
the diversity of notations (a far greater barrier than the diversity of languages) is 
the more to bo deplored because the author gives a flat denial to some of the 
conclusions which Dr. Buchan bolieved he had fully established, and looked upon 
as of great importance. Dr. Schott also complains that the 1000 temperature 
observations of the German ship Gazelle were not utilized iu preparing the 
Challenger charts. In any case, and for whatever leason, we are confronted with 
the fact that a great piece of scientific work has been done twico over. Careful 
comparison will doubtless reveal more confirmation than contradiction in the 
results of each. 

There are also maps showing the position in depth of several of the more im- 
portant isotherms over the oceans, and a detailed study of the upwelling of deep 
water along various parts of the African coast, which seems to be remarkably well 
done. We note, by the way, with Borne satisfaction that Dr. Schott cannot find 
two German wordB which Bhall distinguish between water of different origin homo- 
geneously mixed together and water of different origin flowing in separate though 
contiguous and inter-crossing Btreams. It is rarely that the English language 
yields readier terms for confluent phenomena than German can supply, but in 
this case we could at least distinguish the waters as mixed in one case and inter- 
mingled in the other. 

The temperature data arc also expressed in curves and profiles, some of which 
are of very great interest. Those in the far south, where the alternate layers of 
warmer aud colder water characteristic of the Antarctic regions appear, will 
attract particular attention. Judging from the appearance of the curves of change 
of temperature with depth, the observations made on board tho Valdivia Boom to 
have been of satisfactory accuracy. 

Iu applying his results to the question of the oause of oceanic circulation, 
Dr. Schott finds that the movement of the surface of the sea is the cause of the move- 
ments at all depths, for as Yarcnius, with his maBtery of principles and his terseness 
of expression, put it oeuturieB ago, Si pars oceani movetur , tutus veeanus movetur . 

There are many problems touohed on in this volume and atlas to which we 
would like to refer. Amongst them we may note the discuBBion of the influence 
exercised on the respective oceans from the outflow of the Mediterranean and the 
Red sea, and of the cooling influence exercised by the Antarctic seas on the waters 
of all the ooeans. Space, however, forbids further comment, nor will it permit 
more than a mention of the beautiful maps of salinity and of density, and the 
discussion of the meteorological observations. We must end as we began, by 
congratulating Dr. Sohott on the way in which he has taken advantage of his 
opportunities of work afloat and of study ashore, and on the admirable result he 
haB achieved. H. R. M. 
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HISTORICAL GEOGRAPHY. 

Tins Human Empire. 

1 Murray’s Handy Classical Maps/ Edited by G. B. Grundy. * The Roman 
Empire.' London : Murray. U. net. 

The plan of these maps, with their clear printing and distinction of epochs, 
seems to be excellent. One map, with features of relief distinguished by tints, is 
placed side by side with another untinted, except along the frontier lines of the 
Empire. On so small a scale equal clearness probably could not have been attained 
othefwise. To have printed one map on tissue paper, and to havo allowed it to 
fall precisely upon the other, would havo been even better, had durability not bad 
to be considered. A complete index is added. One cannot help noticing, how- 
ever, considerable unevenness in the accurate deliueation of detail in the upper 
map. On so small a projection this might be disregarded, were it not that a 
minute accuracy is evidently aimed at in certain parts. One must therefore aBk 
why, if the three high points of Crete are all specially Bhaded, the great MeBaorea 
plain of Cyprus is tinted as uniformly over 600 feot? Why a broad belt of green 
runs all round the north and west of Asia Minor, often as in reality the coast iB 
fringed by high ranges ? Why, among mountains rising over 3000 feet, there is no 
indication of Taygetus, or the Eubccan range, or the higher points of the lesser 
islands (which, indeed, all appear aB under 600 feet) ? Why, among points over 

0000 feet, Olympus, the Hila Dagh, Liubotrn, the Van volcanoes, and Sahend do 
not apj>ear ? And why, on the other hand, Qermon and the inner range of Midian 
do appear in the highest category ? In regard to the lower map, there is nothing 
to criticize of any importance. Oxyrhynchus is on the wrong side of the Bahr 
Yusuf, as in the upper map also. We suppose that the editor's plan is not to 
take account of additions to the Empire after 100 a.d., and that for this reason 

1 >acia and the trans-Eupbratean conquests of Trajan are not included within the 

tinted frontiers. D. G. II. 


Historical Atlas. 

'A New students’ Atlas of English History ’ By Ktnil Reich. Macmillan & Co., 
London and New York. JO#. 

This is a series of what Dr. lleich calls “ plastic maps," with noteB and index, 
for the use of students of all ages. The main idea is to suggest the movement of 
events and their dynamic nature by coloured lines and arrows — in itself an admirable 
idea, and worked out here as fully as is consistent with clearness on such a small 
Bcule. But as these maps contain no hill-work or suggestion of contours, they aro 
hardly bufliciont by themselveB to express history in terms of geography. Dr. 
Reich's idea, in fact, ought to be further applied to maps on a larger scale, and, if 
possible, to relief modelB. For the present instalment, however, we are duly 
thankful. Tho maps in the groat majority of cases show military movements — that 
majority is rather large for a series based avowedly on J. R. Green’s ‘ History 
but there arc also others showing the progress of enclosure and discovery, tho dis- 
tribution of fiefs and abbeys. We might havo expected one at least showing the 
growth of towns, and would havo exchanged for it the three illustrative of British 
genius. For one may fairly question the standard adopted to determine that 
rare quality. Dr. Reich rolies on the * Dictionary of National Biography,' i.c. on 
Sir Leslie Stephen and Mr. Sidney Lee, very good authorities indeed, but not 
conclusive. q § jj # 
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The First Gehman Voyacik to India. 

* Balthasar Springer's ludionfahrt 1505-6. Wissensoliuftlicho Wttr<}igung der Kuiso- 

beriohto Springer's zur Einfiihrung in den Neudruok seinor Muerfalirt M von 

Jahro 1509.* Yon Franz Schulze. Htmsaburg: Holtz. 1902. 

The voyage to India of Balthasar Springer (by some also written Sprenger *) is 
of special interest, as the first undertaken by Gormans after the sea-route had boon 
opened up by Vasoo da Gama. Before 1505 the merchants of Italy had already 
gained an entry into the new field, but it was only after the despatch to Lisbon, by 
the Welscrs of Augsburg, of their agents Simon Seitz and Lucas Item in 1503 
and 1504, that similar privileges were conceded to the Germans. As a result of 
the agreement concluded by Korn in 1501, three ships were fitted out hy the 
merohant princes of Gormany, and on their sailing with the fleet of d' Almeida in 
1505, two German factors, Hans Mayr and Balthasar Springer, went out in them. 
Mayr wrote an account of the voyage, which has remained in manuscript, hut 
Springer's work was printed, though each of the throe editions is extremely rare. 
It has long been felt that the work was worthy of a reprint, and this has now 
been supplied, in facsimile, in the work quoted above. 

This work, however, is much more than a mere re-issue of Springer's text and 
illustrations, for the editorial matter forms three-quarters of the whole, and includes 
careful studies of Springer’s life-history iso far as it is known), of the circumstances 
under which the work was published, of its contents, and of the position to be 
assigned to the author as an original contributor to knowledge. In Borne of his 
conclusions, the editor merely follows liarrisse and others, but of other doubtful 
questions he attempts an independent solution. By careful inquiries at most of 
the great libraries of the world, he baB come to the conclusion that only four copies 
of the larger German edition (the one now reprinted) exist at the present day, and 
one of these is imperfect. There is « Latin version, of which a manuscript has 
lately been found at the University Library at Giessen, it having previously been 
known only from a printed copy put in, as a make- weight, in the second volume 
of the 4 Voyage Littoraire de deux iieligieux Benedictines * (Mart&ne and Durand), 
published in Paris in 1724. Herr Schulze gives reasons for thinking that this was 
printed from tho actual manuscript now at Giessen, as blanks have been loft in 
passages where the writing of this is illegible. He thinks that this Latin version 
was merely a report to Springer’s employers, which was subsequently published in 
German in a more popular form, first as an explanatory text to the seven woodcuts 
by the Augsburg engraver, Burgkmair (the smaller German edition), and after- 
wards more in full, with thirteen woodcuts, in the larger German edition. Herr 
Schulze makes a careful analysis of the contents, showing what a large amount of 
information on the countries visited (including the African coaBts), is supplied by 
Springer, who, though not an educated man, was an intelligent and capable 
observer. He also undertakes a detailed comparison with other works from which, 
conceivably, Springer might have borrowed his information, especially the German 
translation, by Buchamer, of the rare Italian collection, 4 Paesi novamente retrovati 
. . (1507).t The result, in his opinion, is to show that the agreements hear 

so small a proportion to the differences, that there is no valid reason to doubt 
tho originality of Springer’s work. 

* Herr Schulze shows that the balance of evidence is in favour of Springer as tho 
correct form. 

t In quoting the title of this, ho omits the last word, * intitulato,” and so fails to 
make sense. The full title is, 4 Paesi novamento retrovati Et Novo Mondo da Aberico 
Vosputio Florentino intitulato.’ 
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Altitude of Trees on the Cairngorm Mountains.— In a paper read before 
the Andersonian Naturalists’ Society of Glasgow in. November last, and printed in 
the Cairngorm Club Journal , vol. iv. No. 20, January, 1903, Mr. H. Boyd Watt 
gives some notes on the altitudes above the sea reached by various species of trees 
in the Cairngorm mountains. Mr. Watt’s own observations have been made 
principally in the forests of Abernethy and Bothiemurohus, on the northern side of 
the range, and in various glens of the Braemar district, on the south ; but he also 
embodies observations made on his behalf at Tomintoul, east of Abernethy. The 
height at which the Scotch pines die out Beems to be about 1500 feet, though 
both these pines and larches reach nearly to the summit of Creag Choinnich at 
Braemar (1764 feet). The birch is the only other tree which attains this altitude, 
and this seems to hold its own better than the Scotch pine. Above 1500 feet, in 
the Braemar birch woods, the trees, though well proportioned, are often not more 
than 6 feet in height. In the Morrone wood — a typical birch one, with an under- 
growth of heather, juniper, and bracken, though Scotoh pines appear in places — 
there are occasional aspens up to 1500 feet. Mr. Watt gives a list of other trees 
found above 1100 feet (the altitude of Tomintoul is 1160), from which it appears 
that the lime, sycamore, laburnum, wild oherry, ash, elm, alder, hazel, and at least 
two willows occur between 1100 and 1200 feet, while the mountain ash, hawthorn, 
horse-chestnut, and leech reach at least 1100. Most of the last named are, of 
course, introduced. 

The Snow-line in Norway.— Norway is rightly called a snowy land. In the 
south snow covers the ground for only two to three weeks, but further north it 
remains much longer, at R0at two or three months, and at Vads0 half the year. It 
has been reckoned that 2*5 per cent, of Norway is covered with permanent Bnow, 
but this is certainly too high an estimate. According to Holland, fully 5000 
kilometres (1430 square miles) ore buried in snow throughout the year, of which 
the Jostedalabr® accounts for 330 square miles, or, with the closely adjacent glaciers, 
463 square miles, while the Folgefond, Svartisen, Aalfotbrw and Frostison have an 
aggregate area somewhat less than this. The remainder of the permanent snow is 
scattered over the country in Bmall patches. Dr. A. M. Hansen {Nor she Oeogr . 
bdok, Aarbog , 1901-2) has compiled a map of snow-lines, taking aB limit the level 
to which glaciers nnder the most favourable topographical conditions descend on an 
average. These lines show clearly that the snow-line thus defined rises consider- 
ably towards the interior. The snow-line contours run on the whole parallel to the 
coast — Houth-south-west to north-north-east — and are not determined by the lati- 
tude. Glaciers first appear at a distance of 25 to 30 miles from the coast, and here 
end at a height of 600 metres (1970 feet). The other contours run nearly parallel 
to thiB till a height of 1800 metres (2600 feet) is reached in the country between 
Jotunheiin and llondene. Where the large fiords penetrate into the land the 
contours are thrown eastwards. A comparison of these contours with a tempera- 
ture chart shows that the snow-line stands in no direct relation to the mean annual 
temperature, and that where the winter is mildest, along the coast, the snow-line 
is lowest. The summer heat, however, h&B a marked effect on the height of the 
snow-line. The precipitation reaches a maximum along an axis lying about 50 miles 
from the coast, and amounts to about 79 inches south of Stad, and 39 inches and over 
in Nordland. On the whole the rainfall contours acoord with those of permanent 
snow, the snowline lying highest over the drier continental sile of thj country. 
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Certain exceptions, however, may be noticed, and it must also be remembered that 
heavy summer rains are very effective in washing away snow. The height of the 
anow-line seems, then, to depend on the summer heat, which melts the covering of 
snow, and the winter rains and snow. Accordingly it is lower near the coast where 
Atlantic cyclones with heavy winter precipitation prevail, and high in the interior 
where the winter is dry and rain falls in summer. 

The Highest Mountain in Sweden.— Until reoently little waB known of the 
elevation of the country m Swedish Lapland, and until the end of the seventies the 
Sulitolma group was considered to be the highest elevation in Sweden, lu 1879, 
however, the Sarjetjakko was ascended by Buoht and its height, measured by two 
aneroids, was found to be 6080 feet, or 801 feet greater than that of Sulitelma. 
Afterwards another claimant was found for the honour of being the highest 
summit, the Eebnekaise, but the measurements taken were not acourato enough to 
settle the question. In 1896 Prof. P. G. llott'a spent two weeks in the neighbour- 
hood, when, however, the atmospheric conditions were unfavourable and the highest 
point of the Eebnekaise rarely visible, lie was able to complete hiB survey in 
1002, when he fully determined the height and position of the mountain. His 
heights are— Eebnekaise, 0004 feet; Sirjetjakko, 0855; Easkasatjakko, 6800; 
Stuor Niak, 6302. These And lesser heights, given in > raer, No. 4, 1902, ore 
marked on the topographical map of Norrbotten, on the scale of 1 : 200,000. 

Canall in Belgium. — It is proposed to bring the Limburg coalfields into 
direct water-communication with the Schelde, the scheme being to rectify tho 
course of tho Itupcl and Nethe, connection being made with tho latter river and 
the Campine canal. It is considered probable that, in order to carry out this plan 
•effectually, it will be necessary to deflect the course of the Rupel for about 5 miles 
between Loom and its meeting with the Schelde, and as soon as this is definitely 
settled, junction will be effected between the ItupoL and tho enlarged Willcbroeck 
canal, which connects Brussels, Malices, and Antwerp. Another canal under con- 
sideration is to connect the small town of Selzaete with a point on the Schelde 
some 10 miles above Antwerp. ThiB would bring Antwerp and Ghent into 
navigable communication, the latter being already connected with Selzaete by the 
Terneuzen canal. 


All A. 

The Morphology of tho Coasts of the Sea of Aral. — Describing the 
-coasts of the lake in the A unuuire (Jrul. et Mineral, rfe la Hassle, vol. v. Nos. 
0 and 7, Mr. L. Berg divides them into four types— jagged, regular, and embayed 
coasts (the yelappte, rjlalte , and gebuchteU ? Kunltn of Penck , and alluvial coasts 
at the mouths of rivers. To the firtt type belongs the northern ooast from Kara- 
tamak to Sari-Cheganak bay. It is divided by the peninsulas of Kulandi, Earatyup, 
Uhubar, and Euk Ternak into five gulfs of considerable breadth, where depths of 
nearly 100 feet were sounded, while in the middle of the sea no depth over 77 feet 
was found. The steep northern bank, 490 feet above the water, consists of hori- 
zontal strata of Lower Tertiary age. They are not dislocated to any great degreo 
except on the southern Bhore of the Kulandi peninsula. Other types of coast 
< ccur aIbo in particular part 4 , and the effect of abrasion is clearly marked on the 
Jriable argillaceous rocks, considerable masses of which fall into the sea and form 
bubmarine terraces whioh would shelter the coast from further attacks, were it 
not for the rise in the level of the water, which of late has amounted to about 
8 inches annually. Owing to the dryness of the climate there is hardly any 
erosion by rain, and the cliffs present a perpendicular front to the water. The 
surf is also assBted in its work of abrasion by the mantle of ice which lies on the 
No. III.— March, 1903.] Y 
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northern coast from the middle of December to the end of April, attaining ia 
Bevere winters a thickness of 3J feet. When it breaks up and Is carried along by 
the current, it cuts like a eaw into the face of the cliffs. The western shore 
extends for a distance of 150 miles along the steep margin of the Ust-urt plateau, 
with a height of 520 feet. Along this stretch it contains not one bay of any 
depth — only on a large-scale map are any sinuosities peroeptible — and not a single 
island lies oil' the coast. At the foot of the declivity lies the deepest hollow in the 
Sea of Aral, with depths of over 100 feet and a maximum of 223 (see map in 
vol. xix. No. 4, p. 504). The banks are composed of mails and limestones of the 
middle and lower Sarmatian series. The eastern shore south of the mouth of 
the Sir Daria is sandy, and hard rock is nowhere visible. The coaBt-line is broken 
by numerous small and shallow inlets, a mile or less in length, while the largest, 
the Bik-tau, has a length of 15 miles and a breadth of 2. The low eastern coast 
is the bed of the old Aralo-Caspian sea modified by eolian agents. It is studded 
with shallow basins with smooth clayey bottoms ( takiri ) and wind-blown parallel 
ridges enclosing hollows. When the sea rises, as it is now doing, it makes its way, 
with the assistance of the wind, through the intervening low ridges, and converts 
the basinB and hollows into winding inlets, while the promontoiieB along the Bhcre 
arc out off from the mainland and become island?. The growth of the Sir Daria 
delta can be traced with great exactness, for it has been surveyed four times from 
1847 to 11)00. The funnel-shaped mouth, which in 1847 extended to a length of 
0 miles, with a breadth of 2 miles and a depth of 10 feet, has been Bilted up, and 
the delta has been pushed far forward into the sea. It is estimated that the area 
of the delta has been enlarged during the interval by 14 ] square miles. On the 
Bouth coaBt are regular shore-lines with deltas stretching out into the water. 
L. Berg's illustrations Bhow remarkable examples of abrasion, deflation, eto. 

Bolaang-Mongondo in Celebes.— By the agreement of 1895 the boundary 
between the Dutch province of Minahasaa and the autonomous state of Bolaiing- 
Mongondo was defined &b following the Poigar river to the Celebes sea and the 
Balyas or Buyat river to Tomini bay. It was subsequently ascertained that the 
lVigar riseB in the Danou Mooat, and that the sources of the two rivers are not near 
together. To gain some knowledge of the frontier lands, Heer A. C. Voenhuizen 
set out in April, 1900, from Amurang, and, passing Puupo in Minahasaa and ascending 
the llanoiapo, crossed the Qunung Senayap or Sinayap into the IVigar basin. On 
hiB way up the latter river through very hilly country, he turned for a short 
distance along the path to Poopo in Bolaiing, to examino some warm springs at a 
high temperature, which iu dry weather give out such powerful sulphur fumes that 
it is impossible to paBs by them. Then he continued his journey to the Danou 
Modat, which has a length of nearly 3 miles and a maximum breadth of 1800 yards. 
Its surface lies about 3350 feet above sea- level. The temperature of the water was 
0K° Ffthr. in the morning, and 93° at noon. Perhaps the warmth of water ia the morn- 
ing is due to warm springs, for the neighbourhood is volcanic, and weathered pumice- 
stone lies above the day soil to the depth of an inch. To the west of the lake rises 
the Atnbang, an extinct volcano some G000 feet high, on the summit of which is a 
crater lake 9 or 10 acres in extent; and to the north of it the much lower 
Pinupulan (/* Sulphur mountain”), which seemB to be the western Bide of a crater. 
Following a route to the left of the IVigar river, lloer Yeenhuizen ascended the 
Limbut to a height of 5500 feet, only a few yards from the top, and also the 
Qunung Dam&r, so named from the resinous trees which grow on it, and reached 
the town of IVigar on the coast. Thence he turned up the basin of the river again, 
exploring some of the tributaries of the right bank, and crossed the watershed 
towards the llanoiapo at a height of 3120 feet, where it was seen that Poopo (Min.) 
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lies nearer to the lVigar than it is marked on maps, lie also visited the little 
Ilooloi lake through which the PoYgar flows from south-south-east to north-north- 
west. It lies at an elevation of 2895 feet, has a length of 410 yards from north to 
south, with a maximum breadth of 550, and is 02 feet deep in the middle. The 
Sinayap was again crossed at a height of 3510 feet, and Poopo (Min.) was found to 
lie 1010 feet above eca-level. Ileer Veenhuizen made another excursion to locate 
the sources of the Buyat. Ho seconded the Sekuyung, its tributary the Pinanga- 
toan, and the Pinangatoan-kiri to the Gunung Tokulon, and found the highest 
Bource of the Bnyat on the southern side of this mountain at a height of 4300 feet. 
Thence flows the Buyat-kiri, which, uniting with the Buyat-kanam at a height of 
2720 feet, enters the Tomini bay immediately to the north of the little Bachun 
island. 


AFRICA. 

The Dn Bourg da Bonus Expedition: Death of the loader.— After 
almost completing his projected journey across the continent, the Vicomte du 
Bourg de Bozas has, we regret to say, lost bis life— from fever, it ib said — during tbo 
journey from the Nile to tbo lowor Congo. Few recent expeditions have resulted 
in greater benefits to Bcience, for M. du Bourg f H party waB carefully organized, and 
included experts in the several branches of scientific study, each of whom was 
able to devote himself to bis own special subject. The early death of the young 
traveller—* scion of one of the oldest French families — is, therefore, a serious loss 
to the cause of African goography. Details respecting the last stage of the journey 
have not yet been made known, but the narrative of the second section, from 
Adis Abbaba to the Nile, which appears in the February number of La Geography 
and of which an advance proof has courteously been forwarded to us by M. Habot^ 
enables us to supplement the brief account given in our January number. The 
route south to the Omo and Lake Rudolf was chosen so as to avoid, as far as possible, 
the routes of previous travellers, though Borne of the ground had previously been 
covered by the Erlanger-Nenmann Expedition (among others), of the results of 
which M. du Bourg doeB not seem to have been aware. After passing through the 
populous province of Gurage, the expedition struck south-east for Sidsmo, east of 
the chain of lakes, a visit being paid en route to the fertile district of Kambata > 
and an examination made of two of the aforesaid lakes. M. du Bourg’s description 
of the lakes is somewhat difficult to fit in with those of previous travellers, some 
of the number being unaccountably omitted. The two first visited are spoken of 
as Shalla and Abassa, apparently the Shale and Abaasi of Nenmann; but nothing 
is said of the lake Lamina, placed by the latter, as by Wellby and Harrison, 
immediately to the south of Shale. As, however, it is stated that the level of 
Shalla has lately risen, it Reems possible that it now formB one sheet of water 
with Lamina, though from its delineation on M. du Bourg’s map, it is more 
probable that it represents the latter only. Abassa, too, is said to have lately 
transgressed its banks, as shown by the dead trees standing in its water. This is 
pure and good, although there u no outlet, and is extremely clear, whereas the 
water of Shalla is green from minute alga). The lake to the east of Abassa, to which 
no distinctive name was given by Neumann, is spoken of as Oitu, and is, besides, 
very much smaller than the eastern Abassi of Neumann. Lake Abbaye, to the south, 
which is very shallow near its northern shores, shows signs of recent Tetreat. Its 
waters are very muddy. M. du Bourg states that it is drained by the Sagan or 
Galana, making no mention of the intermediate lake Cbalo or Gangjule, to which, 
indeed, the itinerary did not extend. All the lakeB are said to be quite distinct, no 
traces of a former connection in the form of lacustrine sediments being found in 
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the intervening country. In Walamo, traces of the occupation of the country by 
Mohammed Gran ye were seen in the form of stone column*, probably the remains 
of tombs or temples. Hence the route led west across the Bilatti, the main feeder 
of Abbaye (known higher up as Were, evidently the Waira of some former maps), 
to Sidamo, the people of which are described as more civilized than thoir neighbours, 
and the country aa rich. The expedition then went south and west across the moun- 
tainous country between Abbaye and the Omo, finally following the river down to 
Rudolf. A reoent retreat of the waters of the lake was noticed, but this iB thought 
to be merely seasonal, as the lake was reached at the dose of the dry season. Its 
eastern shores are said to be well wooded and populous. The march was continued 
south-west through the Turkana and Karamoyo countries, the water-parting between 
Lake Rudolf and the Nile being crossed on a plateau 5230 feet above the sea. In 
the Turkana oountry all the river-beds were called “ ruzi ” by the inhabitants. 
Near Mount Torror, an isolated peak 6500 feet high, the Igiai — a tribj similar, to 
the Turkana, but less savage — were met with, and afterwards the Utumur, a small 
and timid raoe, the last of the group which speaks the Puma language. The last part 
of the route led through the Shuli country. Notes are given on the geology, fauna, 
and climate of the countries traversed. From Adis Abbaba to the Turkana frontier 
the rookB were all eruptive, but the lower Omo valley is covered by recent alluvium, 
probably laid down on the floor of avast lake,aud in this were found the numerous 
remains of mammalia already alluded to (ante, p. 80). Beyond the Turkana- 
r .Karamoyo frontier the country consisted of granite, with its natural accompaniment 
of laterite. 

The Tribes Of Eastern Uganda. — As the first of n series of “ Occasional 
'Papers" to be issued by the Anthropological Institute, a sketch of tho various races 
dwelling in the region between the Victoria lake and Mount Elgon has been 
supplied by Mr. C. W. Hobley. The bulk of the work is of more special interest 
to the ethnologist, as it deals with the customs of the tribes, their subdivisions, 
languages, etc.; but tho first chapter is devoted to the wider subject of the 
affinities and past movements of the main racial groups. Tho peoples described 
are classed by Mr. Hobloy under the four heads of Bantu Kavirondo, Nilotic 
Kavirondo, Nandi, and Masai groups. The route by which the first- named 
entered the country is somewhat doubtful, it being possible ihat they came either 
from the west through Uganda, or from the Bouth, from Unyaunvczi along the 
eastern side of the lake. Mr. Hobley inclines to the latter opinion, as both 
physically and meutally tho Bantu Kavirondo show great differences from tho 
Baganda, while the existence of Bantu peoples, speaking closely allied dialects, on 
the islands at the mouth of Kavirondo bay and on the mainland farther Bouth 
supports the idea, as does also tho fact alluded to at the end of the work, that a 
similarity is observable with the language spoken in Unyamwezi. Indications of 
northward movements, continued to the present day, are also to be observed.* The 
invasion of the Nilotic Ja-Lm, who occupy both shores of Kavirondo bay, is con- 
sidered as having taken place at a later date, and to have been, in fact, the cause 
which checked tho Bantu movement by leading to tho occupation of tho narrow 
Kitoto plain, which intervenes between the lake and the Nandi escarpment. The 
origin and southward migration of the Nandi-Lumbwa group are matters of un- 
certainty, but it seemB probable that, like the Masii, these stocks are a result of 
jntertfixturc between X dotes and llamites, the Hamitic strain being, however, lesw 

* While assigning to the Wanyamwezi a tendenoy to h south-to-north movement. 
Baumann (‘ Dutch Masailand,* p. 288) considered fhut the Bantu tribes on the east of 
the Victoria lake had moved in a contrary direction. 
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marked than in the Masa*. Their migration probably took place at a fairly remote 
period, and it seems likely that their former habitat, like their present, was an 
upland region. The Guasangishu— the only section of the Masai inoluded within 
the area dealt with by Mr. Hobley — have given up the nomadic habits of the race, 
and now live in scattered settlements among the Kavirondo, Nandi, etc. The 
Eldorobo (Wanderobo of other writers) seem to be survivors of an aboriginal race, 
which Mr. Hobley is rather inclined to compare with the Nandi — whoso language 
they have adopted — than with the Negrillo or l J ygmy races. The general survey 
closes with a comparison of the characteristics of the Kavirondo and Nandi groups 
as resulting from tho differences of their habitats, the cold and fogs of the high 
Nandi plateau l>eing considered to have acted detrimentally on the temper and 
physical development of its inhabitants. 

The Sabi River as a Waterway.— Mr. Stanley Hyatt, whose map and 
description of Eastern Mashonaland appeared in the Journal for May, 1902, has 
returned to East Africa, where he has made a study of the capabilities of the Sabi 
river for purposes of navigation. He writes to us as follows: “The Sabi and 
Lundi rivers join at a point on the Anglo-Portuguese border some 170 miles from 
the sea-coast. Above this junction the Sabi carries a considerably larger volume 
of water than its neighbour, the proportion under normal conditions being about 
two to one. Both rivers are of the same general character, having broad sandy 
beds and precipitous banks. However, some U or 8 miles above their junction 
there is a rapid change in the level of tho country, which, in the case of both rivers, 
causes rocky cataractB, rendering these portions of the streams quite impassable. 
Below its junction with the Lundi, the Sibi follows the general direction of the 
former river, the bed becoming considerably larger, but still remaining of the same 
sandy character. From this point onwardB there are no further rapids. The 
width of the Sabi varies groatly at different points, the bed becoming in tome 
cases as broad as H mile, in others narrowing down to half a mile. There are 
a considerable number of Islands, some little more than large sandbanks, others 
many hundreds of yards long and covered with large trees. During the Bummer 
month b the river fills its bed from bank to bank, and from January to April there 
will be an average depth of 7 feet in the centre of the stream, while in many 
places it may roach a maximum of 18 feet. At the end of the wet season tho 
stream rapidly diminishes in width, covering but a small portion of the river-bed. 
And rarely flowing in a single channel. Itoughly speaking, at the beginning ot 
July the stream has an average width of 250 yards and depth of •» feet. Later 
in tho season the wate* sinks still further. It is impossible to give any fixed 
estimates as to the depth and width of the Sibi at various points, on account ot 
the shifting nature of the fand, and the great variations in the yearly rainfall. 
The river is always navigable for light craft as far as the Ithodesian border, but it 
would ba impossible for any heavy craft to ascend so high during the dry season. 
The current in the Sabi is strong in mid-stream, and continually changing with 
tho varying depths of the channels and the rise or fall of the flood. But, provided 
there were sufficient depth, Bmall steamers could always make headway against it. 
There is always a strong breeze blowing up-stream during the daytime, quite 
sufficient fur sailing purpose*. On the banks is an ample supply of excellent fuel 
for steamers, and, despite the general steepness of tho banks, there are numerous 
good landing-places.” 

Haw Port in Capa Colony. — It seems probable that the fine harbour of 
Saldanha bay will before long be utilized. Application, it is stated, is to be made 
to Parliament for powers to construct docks and build a railway to connect the port 
with the existing Government lino. This will be 72 miles in length, and will pass 
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through Hopefield and Omreesburg. The chief drawback to Saldanha bay has 
hitherto been the laok of water, and this it is now proposed to bring from the Berg 
river, 40 miles distant It is not expected that the port will compete with Gape 
Town, but it is hoped that the large anchorage and good shelter available will 
attraot shipping, especially in the oase of goods intended for up-country. The 
harbour is completely landlooked, a natural breakwater rendering the bay always 
smooth. It should be remembered that this is not the Saldanha bay of the old 
navigators, which was the modern Table bay. 

Horthern Nigeria.- Some meteorological statistics of interest are given in 
Sir F. D. Lugard’s lately issued report on Northern Nigeria. In tho operations 
against the Emir of Yola the advance upon his capital had to be deferred until 
September, as that month is tho only season when the Benue is navigable as far 
as Yola, the extreme eastern limit of the British territory. The rise and fall of 
the Niger has been recorded with more or less completeness ever since 1898, and 
the figures last given are as follows: In June the total rise was 3 inches; in 
July, 344 inches ; and in August, 26 inches. No record was kept in September, but 
at the end of October there had been a total fall of 23 inches, while in the suc- 
ceeding month there was a further fall of 23 inches, and in December of I inch. 
At Lokoja and Jebba — both on the Niger — the dry season iB in the winter, and 
during December, January, February, and March, no rain fell at the latter place, 
and none during the first thre9 of these months at Jebba. The year’s rainfall 
at Lokoja was 60 inohes, and at Jebba 62 inches. The mean temperature at the 
two plaoes are 81° and 8li°-r> Fahr. respectively. AIL the stations in the territory 
are in future to be furnished with proper meteorological instruments. 

The Muidir Plateau, Algerian Sahara.— The region south-east of Insalah 
consists of a rugged plateau, one of the elevated massifs which separate the oases of the 
Algerian Sahara from the Tuareg countries to the south. Few details have hitherto 
been known respecting its geographical features, but some additions to our know- 
ledge have lately been made through the work of the French officers stationed at 
Insalah. The Muidir was crossed by Lieut. Gottenest during his expedition against 
the Hoggar Tuareg early last year, but this being a military one, passing through 
hostile territory, few opportunities can have offered themselves for Burvcy work, while 
Lieut. Cottenest’s notes were subsequently lost during the 6ght with the Tuareg. 
A short time after this officers passage, a reconnaissance of tho Muidir was carried 
out by Colonel Laporrine, accompanied by Liouts, Rousseau and Rcquio, the latter 
of whom has given an account of the march in the 1 tenaeiynemcnta Colon iaux % 
No. 8, appended to the Bulletin de TA/rique Fmnyme for December, 1902. It is 
accompanied by a map prepared by Lieut. Rousseau. According to Lieut. Requin, 
the broad physical features of this rugged region arc most difficult to grasp. On 
the north the plateau is bordered by a complex and broken series of ridges, and 
on the west by a vertical escarpment of nearly constant height, but the interior 
forms a veritable chaos. The two most striking natural features are, on the one 
hand, the numerous deep clefts, traversed by tred* flowing between perpendicular 
walls 600 to 10C0 feet high, and on the other, tho rocky crestB or ridgeB which run 
over the surface, and arc sometimes broken up into strange accumulations of rocks, 
having all the appearance of ruins. The wed*, however, open out into green 
valleys, which afford good pasturage, the Muidir being more favoured by nature 
than Tidikelt, for it has a regular rainfall and abundauce of wood, in addition to 
Its pastures. It waB formerly inhabited, but seems to have been deserted as a 
consequence of the French occupation of Insalah. 
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AMERICA. 

Messrs. Powell, Quinton, and Potter’s Ascent of the Souffriere.— The 
ascent made by these gentlemen on October 28, 1902, was briefly referred to in the 
last number of the Journal , since the issue of which Mr. Quinton has sent us a 
fitting from a local newspiper giving some additional details. The ascent was 
begun from the coast at Wallibou, the first part being exceedingly difficult, owing 
to the formation of several new cliffs and ravines. Afterwards, apart from the 
extreme narrowness of the knife-ridges, the way was easier. On arrival at the 
summit, it was found that the old crater was active, discharging volumes of steam, 
and throwing up cones of ashes from a fissure close under the southern wall. The 
■ejecta^ which were heaped up round the inner walls to a height of several hundred 
feet, were almost red hot, and were smoking profusely, while jets of steam were 
issuing from a fissure within 4 yards of the visitors’ standpoint. Messrs. Powell 
and Foster went down on the southern side to a distance of about 120 yards, 
beyond which the walls were precipitous, and a boiling cauldron of muddy water 
■could be clearly seen in the centre. The best view was, however, obtained from 
the western rim. The cloud of steam and aBhes from the fissure under the southern 
wall was blown westward, giving the appearance of having come from the new 
crater, though there were really no signs that this had lately been active. Tho 
saddle between the two craters was intact. An attempt to cross to windward 
having failed, owing to the steepness of the southern rim and the heat of the 
ashes, the descent was commenced, and proved much harder than the ascent. 
For a considerable distance down the sides the mountain is covered with puitions 
of the rock and coarse gravel thrown out. 

Northern Frontier of Bolivia— A map published by the Officina National 
de Jmmigracidn, Estadistica, etc., at La Paz, shows the various frontier-linos which 
have been the subject of diplomatic negotiations. Ihe furthest north is the 
Ballivian-Crulu line, by which the frontier has been definitely fixed with Brazil. 
It extends from the Madeira falls north-westwards to the Yaquirana, the source 
stream of the Yavary, in lat. 7° 6' S. and long. 73° *17' W. Towards Peru Bolivia 
claims a line running from the Inambari, between the Chandless and Manu, an 
along the Amazons watershed to the Yaquirana, while the Peruvians claim tho 
country as far south as tho Beni. ThiB would deprive Bolivia not only of the 
Territorio do Colonias, but of almost all the province of Caupolican, and would add 
some 190,000 Bquare miles to Peru. 

AUSTRALASIA. 

Journey aoross Australia— Mr. R. T. Maurice, whose journey into the 
interior of Australia from Fowler’s bay on the south coaBt was referred to in the 
Journal for June, 1902 (p. 760), last year carried out a more extended expedition, 
again in company with Mr. W. R. Murray (as surveyor),, which led across the 
whole breadth of the continent to the north coast. A short narrative of the 
journey appeared in the Adelaide Observer of November 29, 1902. The party, 
which had with it fourteen camels, left Fowler’s bay in April, 1902, and took about 
seven months to complete the journey, crossing the tracks of Giles, Tietkins, Gosse, 
Warburton, and other explorers, whose routes had led mainly in an east-and-west 
direction. Various permanent waters were discovered, and as the year was excep- 
tionally dry, there can be no doubt that the supply at these places is really 
perennial. Geological, ethnological, and zoological collections were made. At an 
■early stage of the journey the Afghan camel- driver deserted, and some time was 
spent in a vain endeavour to track him down. From Oolarinna, a water which 
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bad been visited on tbe former journey, the party struck across for the Everavd 
range, where sufficient water was with difficulty obtained, though it was in tbe 
vicinity of the range that the first and only rain experienced fell. The country ia 
described as very grand and rugged. The neighbourhood of the Musgrave range 
was found in a worse condition than had ever been known before, and of the 
rabbits which once swarmed, only one or two were seen. After crossing with some 
difficulty a ragged precipitous range beyond the Musgrave, and taking copies of 
some remarkable aboriginal drawings, the expedition reached Opparinna, where 
tbe running spring was found to have not diminished much since tbe previous 
year. By removing the outer wood of a marked tree in the vicinity, the inscrip* 
tion 11 J. Lamb ” was distinctly made out, though by whom and when the name was 
inscribed is unknown. Some auriferous outcrops were noticed, extending towards 
Petermann range, and near Ayers rock (so named by Gosse) copies of some fine 
aboriginal drawings were obtained. At Tietkina’ hole, near Mount Olga, photo- 
graphs were taken of the marked tree, the inscription on which was bb legible as 
when first cut thirteen years before. A water was found a little to the south of 
Lake Amadeus, and by it were traces of a very ancient camp. The softness of the 
ground making it unsafe to cross Lake Amadeus where first struck, the party 
turned aside to its western end. Near Giles’ creek a splendid water-hole, thought 
to contain perhaps a million gallons, was found, and named Thomas' reservoir. 
Mounts Lyell, Brown, and Russell, seen but not visited by Tietkins, were found 
dry and barren. At Eva Springs, on Warburton’s track, relics of that explorer’s 
stay were found, and in the range near, two beautiful BpringB were discovered* 
Beyond Mount Singleton an extraordinary cave was found, and after a stretch of 
the poorest desert country Dr. Davidson’s track was reached. Here a number of 
camels were poisoned by eating QaatroJobium , and it waB considered advisable to 
make for civilization at Sturt’s creek, whenoe the rest of the journey to Wyndham 
on Cambridge gulf was effected by frequented tracks. 

Australian Transcontinental Bailway.— An official notice in the South 
Australian Government Gazette calls for tenders for the construction and working 
of a line of railway from north to south across the Australian continent. In the 
northern territory the railway has not as yet penetrated very far into the desert, 
the distance from Port Darwin to Pine Creek (the terminus) being not much more 
thm 150 miles; but in the Bouth the line has almost reached the 27th parallel of 
south latitude, north-west of Lake Eyre, where Oodnadatta has for some years been 
the terminus. It is now proposed to oonnect these two points, and the scheme is 
to be carried out on the land-grant system. The land to be granted is not to 
exceed 75,000 acres for each mile of railway, and is to be seleoted in alternate 
blocks on either side of the liar. The grant ia in fee simple, with all gold and 
minerals thereon and thereunder. The line, which is to have a gauge of 3 feet (> 
inches, will bo under 1200 miles in length. 

TOLAR REGIONS. 

Dr. Charcot’s Arotio Expedition. — A scientific expedition to the Arctic 
regions is being organized by Dr. Jean Charcot, with the support of the French 
Academy of Sciences, the Natural History Museum, and the Ministry of Public 
Instruction. M. Cbarcot, who last year made a voyage to Jan Mayen, is impressed 
with the necessity for tbe scientific study of the regions already known, to serve as 
a point of departure for further explorations in the neighbourhood of the pole, 
and will lake with him assistants, who will make observations in the field of 
geology, meteorology, oceanography, biology, and other branches of aoience. A 
three-masted schooner of 400 tons ta being built at St. Malo for the purposes of the 
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expedition, which will, it is hoped, sail in May on a six months’ cruise. It is pro* 
posed to visit Jan Mayen, Spitsbergen, Franz Josef Land, and the north-west part 
of Novaya Zemlya. 

The Danish Expedition to West Greenland.— The Danish Expedition 
which went out in 1902 for the purpose of researches into the folk-lore, etc., of the 
native inhabitants of Greenland (Journal, vol. xix. p. 641), was in September last 
at the Holstenborg colony, on the west coast, whenee the leader, Mr. Mylins 
Erichsen, has sent to the Standard some account of the experiences of his party 
during the summer months. A large part of the narrative consists in a description 
of the free, open-air life which during this time the explorers had shared with the 
Eskimo— sailing, canoeing, or shooting along the mountainous fiord-pierced coasts 
of West Greenland. Some account is, however, given of two attempts to ascend 
the 11 inland-ice," which are of pome geographical interest. The first web made from 
the inmost end of the Godthaab fiord, into which the Ujaragssuit glacier debouobes. 
An unavailing attempt to ascend this glacier hod been made by Nansen during 
the winter following bis crossing of Greenland ; nor was Mr. Ericbsen’s party 
more successful, the attempt being frustrated on two successive days by the soft- 
ness of the clay banks of the river which emerges from the glacier, the imp&Bsable 
nature of this stream, and — when a drtour of eighteen hours had been made over 
the mountain-side — by the perpendioular wall by which the latter fell towards 
the glacier. On the second day a good-sized ruin dating from the period of the 
Norsemen was discovered and sketched. Subsequently a more successful attempt 
to roach the ice wbb made from Sukkertoppen, the route chosen leading thence up 
the Sermilinguak fiord, into which an arm of the inland ice makes its exit. 
Mr. Erichsen (who took with him one of the sledges used by Nansen in 1888) 
was accompanied by Count Moltke and by a young Greenland ecclesiastic, Jorgen 
Broolund, and by one of the Greenlanders who had formed his crew to the head of 
the fiord. Aa the ascent progressed the ice became more and more rough, the 
whole surface being furrowed by crevaBBes separated by narrow ridges and pinnacles. 
With great difficulty the leader reached the summit of a “ nunatak ” over 3000 
feet above the bos, whence a view was obtained which enabled him to correct 
existing maps in certain particulars. It was found that the 50-70 miles of ice 
between the South Isortok fiord and the Evigheds fiord is separated from the true 
inland ice to the east by a lowor country of lakes and rivers that receive the waters 
of the inland ice. Subsequently, on a glacier walk from the head of the Evigheds 
fiord, Mr. Erichsen found that the body of ice between that fiord and the Soudre 
Strom fiord U separated from the inland ice proper by two rows of nuuataks 
forming virtually two consecutive mountain ranges, this bsiug again not shown 
on existing maps. At the time of writing the Expedition was about to start 
northward for Egedeaminde (69° N.), as a stage in the further advance towards 
winter quarters on Melville bay. 

Expeditions to Greenland.— The expedition sent out to East Greenland 
during the summer of 1901 uuder the auspices of the Danish Greenland Committee, 
with the support of the CarUberg fund, which had as leader the botanist C. Eruuse 
(accompanied by his wife), has we learn from Petermanns Mitteilungen (1902, 
p. 2G7), Bofely returned after spending a year in that inhospitable region. The 
headquarters were fixed at Angroagsalik, where biological investigations were carried 
out during the winter. This was long and severe, though calm, and the ice re- 
mained fast on the ooast from the middle of December to the middle of June. 
After the latter date a survey was made, by means of a motor boat, of the two 
large fiords of Augmagsalik and Sermilik. The flora of this region was found to 
consist of 110 to 112 species of phanerogams and vascular cryptogams, besides lowtr 
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forms, and the results of the expedition include zoological collections, and bio- 
logical and ethnographical studies. An expedition to the opposite side of Green- 
land was carried out in the summer of 1902, under the same auspioes, by Dr. 
Engell, who executed surveys and made studies of glacier movement, plaut life, 
etc., in the neighbourhood of the Tasiusak fiord, near Jacobshavn, as well as in 
some hitherto unknown districts further south. 

Geodotio Work in Spitsbergen.— The result of the four years* work (1899- 
1902) in Spitsbergen is the measurement of a meridional arc, 4° 11' long, between 
the Eeilhaus mountain in the south and the Little Table island in the north. 
The Russian party undertook the southern part, from lat. 76° 38' to 79° 4', and the 
Swedes the northern, uj> to lat. 80° 49'. Both parties measured a base with 
Jaderin’s apparatus, in which the bars are of nickel steel, the Swedish base being 
nearly 10,960 yards long, and the Russian about 0799. Latitudes have been deter- 
mined at the points where angular measurements were taken, and at six others — 
twenty-nine points in all, or about one for every 9 minutes of arc, so that an unusually 
exact study of the surface form will be possible. Twenty-three azimuths have 
been taken, which will serve to detect local disturbances in azimuth, and the 
influence of the attraction of the adjacent lands on astronomical observations has 
been ascertained. Gravity observations by meanB of the pendulum have been 
made at several points. Resides the work of triangulation, the meteorology, 
geology, and botany of tho districts visited have received attention. It has been 
agreed that the observations Bhall be published in detail, and that the Russian and 
Swedish commissions shall work out separately their respective portions of the 
triangulation scries, but that in the reduction of final result®, involving a com- 
parison of the astronomical and geodetic results, the commissions Bhall co-operate. 
A map of the region covered by the triangulation will be published on the scale of 
1 : 200,000, and BjHirial maps of the triangular points on a larger scale. A conical 
projection will be used, the tangent plane touching the Earth’s surface at 78° 30' 
N. lat. The general map will c rmsist of five sheets, of which three will be com- 
piled by the Russians. The results of the expedition will b? published in French 
in a series of memoirs, and will be ready for printing within the year. The sections 
included in the first part of the work will deal with the geodetic and astronomical 
results, gravity and tidal observations, etc. ; while magnetism, meteorology, geology, 
botany, etc., will furnish the subjects for the memoirs in the latter part. Ymcr , 
No. 4, 1902. 

MATHEMATICAL AND PHYSICAL GEOGRAPHY. 

The Figure of the Earth. — In a paper communicated to the Geological 
Society at its meeting on January 21, Prof. Sjllas discussed tlio figure of the 
Earth from a quite new point of view, with the remarkable result that he obtains 
by empirical methods a figure agreeing with tho mathematical conclusions of Mr. 
Jeans ( Gcoyruphiatl Journal , February, 1903, p. 191), i.e. a “ pear-like shape.” In 
the note referred to wo poiuted out that, although Mr. Jeans’s general conclusions 
would not be aflested, his description of regional distributions was likely to be 
criticized, and we accordingly find that Prof. Solla 9 places the “ stem ” of hu pear 
ia the middle of Africa, while the 41 broad end 1 ’ !b covered by the Pacific. Ho 
points, out the almost precise correspondence of great terrestrial features with a 
circular form. The Aleutian curve has its centre in lat. 0° N. t long. 177° W., that 
of the East Indies about 15° N. and 118° E., and round the latter centre are 
soveral concentric curves. The northern part of South America, tho Alpine- 
llimalayan chain, the western shore of North America, and a portion of Australia, 
may be similarly reduced to geometric form. A great circle Bwept through the 
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centres of the East Indian and Aleutian arcs runs symmetrically through the 
hordering seas of Asia as far as Alaska, borders the inland lakes of America, 
passes the Californian centre, extends through the middle of the Caribbean sea, 
runs parallel with the coast of the Antarctic continent, and returns to the East 
Indian centre without touching Australia. This course is in remarkable corre- 
spondence with the general trend of the great zone of Pacifio weakness. If the 
pole of this circle in the Libyan desert is placed towards an observer in a globe, 
the African continent appears as a great dome surrounded by seas and separated 
from the Pacifio by an irregular bolt of land. A second great circle defined by 
Lake Baikal, and with its centre at •• the morphological centre of Asia ” of Suoss, 
and passing through the East Indian centre, may be regarded as the direction- 
circle for the Eurasian folding. These two circles intersect at an angle of 39°, 
and on biseoting this angle a mean directive circle is found with its pole near the 
sources of the White Nile 0° north of the Equator. The ax» of terrestrial symmetry 
through this pole passes through the middle of Africa and of the Pacific ooean. 
The smallest circle which will circumscribe Africa has its centre near this pole, 
and within it the symmetry of the fractured African dome U observable. Outside 
ibis comes a belt of seas, and outside that again the Pacific belt of continents, the 
Antarctic, South America, North America, Asia, and Australia. A significant 
feature connected with this way of looking at the question is the greatly increased 
importance of fracture , or 11 faulting,” relatively to folding or thrusting, in the 
transition from the piriform to the spherical Bhape. 

Star-shaped Haps of the World.— Various forms of the star-shaped repre- 
sentation of the globe have been suggested since the idea of such representation was 
first mooted in 1865 by Dr. Jiiger of Vienna. The one most commonly employed, 
and which was first adopted by Berghaus in 1879, is that in which the star has five 
branches, which results in the separation of Australia into two portions contained 
within two separate branches. The equidistant projection is usually employed, 
and the outlines of Africa and South America are much distorted. In the Bulletin 
<le O cograph ie Jliatorique H Beset iptive for 1902 (part, ii.), Lieut. Bert lion suggests 
a form that has not been made use of before, the number of branches being reduced 
to four, while the stereograpbio projection is used instead of the equidistant. The 
branches are so constructed that corresponding parallels arc at equal distances 
Irom the equator in both hemispheres, while the distances between the meridians 
on corresponding parallels are also equal. The outer meridians of the several 
branches are thus considerably curved outward?, and the obliquity of the meridians 
with the parallels is reduced. The shapes and relative positions of the continents 
arc certainly well shown by this means, but the enormous exaggeration of the size 
of the equatorial partB of the globe is a disadvantage, South America appearing 
very much larger than North America, and Africa than Asia ; bo that it is doubt- 
ful whether on the whole the new method is a great improvement on the old. 
The Blight modification of the usual five-branched star employed in Dr. Mill's 
* International Geography ’ possesses some advantages over both ; the use of eight 
branches, alternately wider and narrower, permitting the three great southern laud- 
maEseB, as well as the centres of the three great oceanB, to be each coincident with 
a iay of the star. 

The Supply of Chloride of Sodium by Eivers to the Sea.— Since the 
question of the possible calculation of the age of the Earth by a consideration of 
the amount of sodium annually supplied by rivers to the ooean was brought 
forward some three years ago by Prof. Joly, the subject has engaged the attention, 
on the continent, of Prof. Eugene Dubois, whose latest communication on it 
appears in vol. iv. (1902) of the Proceedings of the Section of Sciences of the 
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Royal Academy of Sciences at Amsterdam. Prof. Joly’s estimate was based an 
8ir John Murray's estimate, made Borne years ago, of the average composition of 
river-water. This estimate, which depended on analyses of the water of nineteen 
rivers only, was not regardoi by its author as more than tentative, and Prof. 
Dubois shows that much more extensive observations are neoessary to yield a trust- 
worthy result. He has with much care brought together the results of analyses of 
seventy-five different rivers or portions of rivers (many of them series extending: 
over a considerable time), so far as concerns the proportions of sodium and chlorine- 
contained in their water. The figures show a very great variation between the 
different rivers, and consequently a striking deviation of the actual values from 
Sir John Murray’s average. Generally, the quantity of sodium is found to be 
much less than tho latter’s estimate ; and Prof. Dubois shows that it is still 
further diminished when the quantities derived from the pollution of the rivers by 
human agency, and tbc amount supplied by raia, are tAken iuto account. In the 
case of the Meuse, he calculates that not more than 1*5 parts per million parts of 
water is due to chemical denudation, out of an observed total of 3*11 parts, 
whereas the average derived from Sir John Murray's figures is 5*88 pirtB. Further,, 
it Is to be noticed that iaalmoBt all river-water there iH a decided deficit of chlorine 
as compared with tho quantity that could be combined with tho sodium, bo that, 
as all the sodium in sea-water is combined with chlorine, some other supply of the 
latter than is brought down by rivers must be available. There is no difficulty 
iu accounting for this supply when we consider the amount of hydrochloric acid 
gas discharged into the atmosphere by volcanic agencier, and the fact that three 
times as much rain falls on the ocean as on land. Prof. Dubois concludes by 
showing that, as the amount of sodium really attributable to chemical denuda- 
tion appears to be only a quarter of that assumed by Prof. Joly, a period of four 
hundred million years would bo necessary to account for the existing amount iu 
the ocean if this were entirely due to the agencies supposed. Such a result leads 
to a distrust of the applicability of existing data to the problem, and lends weight 
to the opinion to which other geological facts bad led — that the greater part of the 
chloride of Bodium in the ocean must have been produced by a far more rapid 
process than that of existing chemical denudation. 

The Origin of “Karren.” — M. E. A. Martel has a note in tne ('ample* 
Jlnidus of the Paris Academy of Sciences (December 15, 1902) on tho origin of the 
surface formation met with moBt commonly in limestone districts, which is usually 
known by the German term Kaireu , or the French Lapiaz . The formation of 
the vertical clefts separating tho separate blocks is usually ascribed to the chemical 
action of rain or mow ou the rocks, but M. Martel holds that an important part is 
also played by The mechanical action of running water. The best known examples 
of Kurren occur in alpine districts, at a considerable elevation, but tho writer giveB 
a number of instances in which the formation is met with in valleys or plains of 
low elevation, sometimes in the actual beds of rivers (as, e.g. t at the falls of the 
Sautadct or at the first cataract of the Nile), or even in the sea (as at Killsee in 
Ireland). Even where the Karren occur at high elevations, M. Martel holds that 
in many cases they represent portions of old river-valleys which have remained 
perched in the air, while tho rest of them has been removed either by tectonic 
movements or subsequent denudations. He alBO finds a constant relation to exis f , 
between the htrren aud the swallow-holes or ahysseB in which tho surface waters 
are engulfed in limestone regions, aud which have resulted in substituting a 
subterranean for a sub* aiirial circulation of the water. Tni* invariable relation, to 
which attention, M. Martel says, does not seem to have been previously called, 
is, in his opinion, a strong argument in favour of the idea that in a large number 
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of cases the Karren have been originally formed by the action of running water, 
although at the present day chemical action, the effects of which are far more 
feeble, may have taken its place. 


OBITUARY. 


• Sir J. Lintorn Simmons. 

By the death of Field-Marshal Sir John Lintorn Arabin Simmons, n.c.D., g.c.m.g., 
the little band of Fellows who can claim that their connection with our Society 
dates back more than half a century, loses one of the most distinguished of its 
members. In his younger days the duties of Sir John Simmons carried him far 
from the mother country, and though never in any sense an explorer, he was fond 
of travelling, and manifested his interest in geographical discovery by joining the 
•Society in 1848. Born in 1821, Simmons entered the Royal Engineers in 1837, 
and for some time served in Canada. Subsequently he held responsible poets in 
•connection with the early development of the railway system in this country. 
The Crimean war opened up to him a new field in which to gain distinction. 
Being in Constantinople in 1853, on leave of absence, he was employed on Beveral 
missions connected with the negotiations which preceded the war, and the following 
year wab Appointed her Majesty’s commissioner with the Ottoman army. During 
the war he saw considerable service in various partB of the Nearer EaBt, and in 
1857 was the British representative on the commission which laid down the 
boundary between Asia Minor and Transcaucasia. For two years after this he 
acted aB Consul-General at Warsaw, but in 1800 again took up aork in this country, 
and during the next twenty years filled various important posts, being director of 
the School of Military Engineering at Chatham, 18G6-G8; governor of the Royal 
Military Academy at Woolwich, 1870 75 ; and Inspector-General of Fortifications, 
1875-80. He was also attached to the British Embassy which attended the 
Berlin Congress of 1878, and took part in the Berlin Conference of 1880, which 
assembled to discuss the Greek frontier question. In 1884 he was appointed 
Governor of Malta, but, reaching the age-limit four years later, had to retire. Sir 
John Simmons received the Knight Commando rah ip of the Bath iu 18G9, and 
became a Knight of the Grand Cross of that Order nine years Utor ; he was made a 
<,.u.m.g. in 1887. After his retirement, Sir John acted as Envoy Extraordinary and 
Minister Plenipotentiary to the Pope in J88U, and the following year was given 
rank as a Field-Marshal. He died ou February 14, two days after his eigbt\- 
sccond birthday. 


John Hall Gladstone, PhD., D.Sc., F.R.S. 

Dr. John Hall Gladstone, who died in October, 1902, at the age of seventy-live 
years, was one of our older members, having joined the Society in 18G3, or nearly 
forty years ago. Although best known for his work in connection with chemistry, 
Dr. Gladstone was a man of broad sympathies and attainments, and iu particular 
was deeply interested in all questions related with the improvement in educational 
methods, being himself a member of the School Board for London for over twenty 
years. The efforts of our Society to improve the status of geography as a branch 
of study in this country met with his warm approval, and he took part in the 
discuEBions which took place at the meetings in connection with the Society’s 



330 


CORRESPONDENCE. 


Educational Exhibition in 1885. Dr. Gladstone, who was eduoated at University 
College, London, and at Giessen University, was Fullerian Professor of Chemistry 
at the Royal Institution from 1874 to 1877, President of the Physical Society from 
1874 to 1876, and of the Chemical Society from 1877 to 1879, and was the author 
of various scientific papers, chiefly on chemioal subjects. 


Dr. James Stevenson. 

The death occurred on January 28 of Mr, James Stevenson, ll.u. Born in 
1822, Mr. Stevenson pBssed through Glasgow University, where he displayed 
mathematical abilities of a very high order. Uis sympathies, however, were not 
confined to that branch of scholarship, and in later years he asBUted the University 
substantially in the promotion of various studies. His generous and instructed 
interest in the progress of education was recognized by the University a short time 
ago, when his doctor's degree was conferred upon him. In the geographical world 
Mr. Stevenson was best known for his connection with British Central Africa, 
where his name will be preserved so long as the Stevenson road endures and bears 
that designation. He was one of the many caught into the current of the great 
outburst of missionary zeal, and of enthusiasm for the work of opening up the Dark 
Continent by exploration, which followed the death of Dr. Livingstone. He 
joined the Royal Geographical Society in 1877, and was closely associated with the 
African Lakes Company, founded a year later, of which he was ( ’h airman at the 
time of his death. Early in the eighties, Mr. Stevenson vigorously preBsod a scheme 
for the construction of a road between Lakes Nyasa and Tanganyika. He himself 
subscribed some thousands of ]>oundB to enable the ncceBBary surveys to be carried 
out. The road waB nover properly laid down, but a path was cleared through a 
considerable stretch of diilicult country, and a route opened up which not only will 
long preserve Mr. Stevenson’s name on our maps, but lias not been without impor- 
tance in the diplomatic negotiations that accompanied the partition of the continent. 


CORRESPONDENCE. 

Captain Benjamin Wood's Expedition of 1596. 

In my Introduction to • The Travels of Pedro Teixeira ’ (Hakluyt Society, 1902), J 
have given, on pp. xliii.-lviii., Borne details, mostly from Portuguese sources, of the 
voyage and ultimate fate of the three ships — Bear, Bears Whelp, and Benjamin— 
of Captain Benjamin Wood’B Expedition, which left England for the Far EaBt in 
the latter part of 1596, and respecting which there has been much confusion and 
misstatement owing to a blunder of Purchas’s. I have there Bhown that one of 
the ships w&b lost somewhere off the south coast of Africa ; and that the other two 
ships, after acts of piracy on the Malabar coast, encountered, in the Malacca 
strait, a Portuguese fleet, with which they curried on a running fight for eight 
days, at the end of which time, owing to the blowing up of the gunpowder on 
board the u admiral,” the two English ships retired to Old Kedah to repair and re- 
fresh. Owing to their diminished numbers, however, the Englishmen abandoned 
the smaller vessel at this port, and set sail for home in the (l admiral,” which shortly 
afterwards foundered in a storm off Martaban. 

Although Couto, who supplies us with this information, erroneously calls these 
ships “ Hollander,” and records a precisely similar fate as having befallen the Dutch 
Bhips Lecuw and Lecutcin (on one of which John Davis was pilot) in 1599, 1 
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oould Had no reason to doubt the accuracy of his account of the ending of Wood’s 
expedition. Now, through the kindness of Mr. William Foster, b.a., of the India 
Office, I am able to substantiate the general accuracy of Oouto'a narrative, and to 
carry the story a step further. Mr. Foster has drawn my attention to a passage in 
the English translation, by John Davies, of Mandelslo’s Travels (London, 16(12), 
pp. 246-247, which oocurs in connection with a description of Mauritius, and reads 
as follows : — 

“When the Dutch came thither in September 1601. they found there a French 
souldier, who had left his Countrie some three years before, with three English 
ships, which were the first in those parts that attempted sailing into the Indies 
u()on the aocompt of Piracy. Of these three ships one was cast away neer the 
Cape of Good hope, and sickness having consumed most of the men, they that 
remained set fire on the second, in regard for want of men, they were not able to 
govern it. The third was wrack’d upon the Coasts of the Indies, where all the men 
were lost, seven only excepted, to wit, four English men, two Negroes, and a French 
souldier, who attempted to return with some booty, whioh they disposed into a 
Cannow, wherein they set to Sea, and made a shift to get to Maurice-bland. The 
two Negroes had a design there to rid themselves of their Oamerades, but being 
disooverod they oast themselves into the Sea, and were drowned. The four English 
men would prosecute their Voyage, but the French souldier chose rather to continue 
in the Isle, then double the Cape, and expose himself to the mercy of the Sea, in so 
small a Vessel. Accordingly, of the English men, there was no more news heard. 
The French man had been 20 monoths in the Island, when the Dutoh came thither. 
He was stark naked, in regard that having been in a burning Feaver, which 
heightened into a degree of madness, he had torn his cloaths ; so that having not 
had any thing about him ever since his sickness, nor fed on any thing but the raw 
Tortoyeus he took, they were not a little surpriz’d at the sight of him, and con- 
ceived it would ho uo eftsie matter to restore him to his senses, though he behaved 
himself well enough otherwise, and was in very good health.” 

As Mr. Foster points out, the above story does not occur in the original (German) 
edition of Mandelslo’s Travels (I860), but is an interpolation by Abraham van 
Wicquefort, who translated the Olearius-Mandelslo Travels into French und pub- 
lished his translation in 16o9. There is no copy of this first French edition in the 
British Museum Library ; but in the second edition, published in 1C66, the passage 
occuis on pp. 023-324 of tom. ii. From a comparison of this with Davies’s version, 

1 find that the latter is a pretty faithful rendering of the French. Now, whence 
did Wicquefort obtain the details given above ? Only one source, as far as I know 
was available to him, viz. the diary of the voyage of the fleet of five Dutch ships 
that sailed from tho Texel for the East on April 23, 1601, under the command of 
Wolphert Uarmanszoon. This diary was first printed m 1G45, forming part of the 
collection of voyages entitled * Begin endc Voortgangh vande Vercenighde Ncder- 
lantHche Geoctroj eerde OoBt-lndische Compngnie.’ On p. r» of this journal the diarist 
states that on August 20, 1601, the ships were in a calm in 33° 11’ S. lat. There 
iB then a etrange (and regrettable) breach of continuity in the diary aa printed ; 
tor the next entry reads : — * 

“On 13 September [1601] the yacht named Duyfkcn came hackf out of the 
harbour in Mauritius bringing with it some koque*,X and a Frenchman named 

* I havo translated os literally as pos&iblo, and have retained the punctuation of 
the origlnul. 

t Owing to tho gap in tho diary, wo have no record of the dispatch of tho yacht, 
or of tho date on whioh it left the fieot. 

X Coconuts. 
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Franyoyr, who some years before had sailed from England with a captain in com • 
pagnic of 2 ships, with a yacht, and, so the aforesaid Frenchman relates, after that 
they had captured some ships and junks on the coast of Melinde, were compelled 
(owing to the great loss of men, and deaths' occurring daily, so that the aforesaid 
Bhips were as no more than one, for near the Cape of Bonne Eeperauce they lost 
their yacht, and owing to the loss of men they burnt their vice-admiral, on account 
of the continuance of the sickness) to Btrand the aforesaid ship (which was the 
third) near by Malaca on the island of Pulo Bontan,* whero the aforesaid ship 
remained, and all the men died except seven, to wit, four Englishmen, and this 
Frenchman, with two blacks ; which 7 persons bestowed themselves in an Indian 
junk with some booty, in order to cross over to England therewith, but on getting 
to sea, the two blacks, so be says, plotted some treachery, but their attempt failed, 
which seeing, out of desperation they leapt overboard, drowning themselves, so 
that the 4 Englishmen and this Frenchman arrived in the aforesaid junk at this 
roadstead where we lay ; where they lay eight days, at which time, so it appears, 
they had a disagreement, because the Frenchman wished that they should remain 
there, hoping for the mercy of God, so that in time they might make their junk 
stronger and larger, but the Englishmen would not stay longer there ; so the four 
of them put to sea in the aforesaid junk in order to get to England ; so that this 
poor man had remained alone on the island for a period of 18 or 20 months, of 
which time he had been eight months without fire, going about all that time 
naked, sustaining himself with pulmiies t and raw turtle J flesh, yet be was as 
corpulent [st'c J ] and robust a b any of the fleet, both in running and otherwise, but 
was very muddle-healed when he was asked much, which is not to bo wondered at, 
when one thinks, what manifold fancies such a man in so long a time might have, 
as also the heat of the tun, in which he had gone about always naked, because, bo 
lie says, in a severe illness that he had had, be bad torn all tbc clotbes from his 
body, may the Almighty God restore to him his former health, and preserve us all 
from bucU a calamity Amen.’ 1 

Whether the diarist’s pious aspiration for the restoration to mental vigour of the 
unfortunate Frenchman was fulfilled, 1 do not know, as no further mention is made 
of him. But his affliction is a misfortune to us, for it vitiates to some extent the 
accuracy of his story. However, taking it as it stands, let us Ben how it compares 
with Oouto’s account; for that it refers to Wood’s expedition there cannot be the 
least doubt. 

According to the Frenchman $ the fleet consisted of two BhipB and a yacht, 
and had sailed from England " some|| years before.” This can apply only to 
•Captain Wood’s licet, consisting of the Bear (of 180, 200, or ;inO tonsf), the Bear\ 
Whelp (of 80 or 1-JO tonsil ), and the Benjamin (probably the yacht, tonnage 
unknown), which sailed, as I have said, in lo9G. 

The yacht, the Frenchman said, was loBt off the Cape of Good Hope.** This 


* A misprint for Bouton , probably. 

t Portuguese jmlnuto — the pulrn “ cabbage.” 

’ + Or tortoise 

$ Whom Wicquufort, with no apparent authority, designates a “ soldier.” 

|| Wicquefort, it will he noticed, has quite unwarrantably and erroneously inserted 
“throe.” Hr adds, that these were “the first [English ships] in thoBo parts that 
attempted bailing into the Indies upon the accompt of Piracy,” which in also erroneous, 
as the Raymoud-LancoBter expedition had preceded this ono by more than live years. 

See * The Vox age of llobert Dudley ’ (Hakluyt Sor ), Preface, p xxxi., regarding 
these varying estimates. 

** As I suimiscd (see p xlv of mj Introduction referrod to above; 
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accounts for the fact that when we first hear of the ship* from Portuguese sources 
only two are mentioned. 

So far, all is plain sailing; but now the two accounts vary in detail. Tho 
Frenchman is silent as regards the calling of the two shipB at Quitangonln for 
water, but, on tho other hand, informs us that they “ captured somo ships and 
junks on the coast of Melinde,” a fact not mentioned by the Portuguese writers. 
It is possible, however, that tho reference is really to the capture of Portuguese 
vessels off the Malabar coast, recorded by the Goa Chamber and by Couto, but not 
by the Fronchman. These discrepancies may fairly, I think, be charged to tho 
latter’s “ muddle-headed ness.” 

Far more unaccountable, however, is the utter silence of the Frenchman in 
regard to the engagement with the Portuguese fleet in the Strait of Malacca, of 
which Couto gives uh such a graphic account. I can only oucc more attribute this 
silence to montal aberration. 

The loss of men on the English ships Couto attributes ontiroly to the effect of 
tho Portuguese artillery, but according to the Frenchman (and with much greater 
likelihood), it was due to Bicknesa.* 

According to the Frenchman, again, the English, on account of their diminished 
numtora, burnt their “ vice-admiral ; 11 1 but where, he docB not sav. Couto tells us 
that tho Englishmen “ left in that port [Kedah] the ship of lesser burden.” We 
may therefore take these two statements as agreeing. 

Couto also states that after the Englishmen had abandoned their smaller ship, 
in the other, which was the admiral, they embarked what they had, and went 
off in gToit haste, so much so, that they left on shore several wounded men t becAUse 
the natives wished to attack them for various wrongs that they had done to them, 
and shaped their course for Bengnlla ; and in the latitude of MartavEo on the coast 
of Pegu they were lost in that macareo.” On the other hand, the Frenchman’s 
version i®, that the English were compelled, owing to their loss of men, to strand 
the remaining ship, the M admiral ,” X on Pulo Butung,§ which island is not “near 
by Malacca,” as the diarUt states, U but is on the west coast of the Malay 
peninsula, not far from Kedah. Now, it is probable that Oouto's statement, that 
the “ admiral ” f went down in a storm off the coast of Pegu, is based on mere surmise, 
and the Frenchman** account may bj quite correct ; there is, at any rate, nothing 
to justify our rejecting it. 

Tho rest of the Frenchman’s st>ry we are obliged to take as we find it, having 
no other testimony to substantiate it or to contradict it. If it be true that when 
rescued by the Duyfkt n he had been “alone on the island for a period of 18 or -u 
months,” he and his companions must have arrived there early in the year 1GO0, 
and must therefore have set out from Pulo ltutung towards the end of 1590. Now, 
according to Couto, the fight between the English ships and the Portuguese fleet 
took place in January, 1598 ; so that the survivors of this unfortunate expedition 

* ( 'ompnro the terrible mortality that took place on board the Raymond-Lancuster 
ships. 

t The Jlear’s Whelp, probably. 

X The Bear, doubtless. 

§ Whilo tho English ships were at Kodah, Couto states, the Portuguese captain of 
Malacca sent a couple or vessels to look for them, which went os far as l'ulo Butung, 
hut did not find them 

H Tho Wicquefort-Davios version has it that tho third ship ** was wrack'd upon the 
< 'oasts of tho Indies f'J, where all the men wore lost [afe], seven only excepted.” 

1 ('ompare what 1 have said above as to i'outo's attributing tho same ending to two 
Dutch ships. 

No. III. — March, 1903.] z 
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must ha vo spent nearly two years at Kedah and Pulo Butung. Although this is 
not beyond the bounds of possibility, it may well be that the Frenchman's memory 
had played him false, and that his sojourn on the island had been longer than is 
stated. That the junk with the four Englishmen and the “ booty ” was lost at see, 
or oast away on some wild coast of Africa, is evident ; otherwise we should have 
some record of their foolhardy voyage. 

Owing to the above-mentioned laeuna in the Dutch diary, and the general 
vagueness of the bearings recorded, it seems impossible to identify the “ harbour ” in 
Mauritius where the unfortunate Frenchman was rescued from a living death ; 
and as the original manuscript of the diary no longer exists,* the omission fiom tho 
printed edition of 1045 cannot now be supplied. 

Donald Fcroitson. 

20, Beech House ltoad, Croydon, 

January 2J, 1003. 


MEETINGS OF THE BOYAL GEOGRAPHICAL SOCIETY, 
SESSION 1902-1003. 

Sixth Ordinary Meeting , January 26, 1903. — Colonel G. Earl Church, 
Vice-President, in the Chair. 

Elections. — Captain W. E. Bailey , East Yorks llegt. ; William Singer 
Barclay ; Sidney liar ton ; liar lan F. Beach ; George Alexander McLean Buckley ; 
Cutlxbert John Buigoyne ; George Bush , M.I.C.E., F.S.A. ; Gillmore T. Carter ; 
Bertram Chaplin ; Captain James K. Cochrane , Leinster Begt. W.A.F.F. ; David 
Delbanco ; William Francis Farrer ; Colonel George Malcolm For ; William 
Fry ; James William Gorson ; Willie Henry Gibbings ; Colonel Robert Edmund 
Goliqhtly ; Robert Joseph Bardie; Captain Ratyh Ilenvcy, R.F.A. ; Map r E. 
11. Hills , R.E., C.M.G.; Charles Kcnntdy lloghton ; Major William Campbell 
Hyslop , R.F.A. ; Henry H. Joseph; John 11. Levestm- Cower. Grenadier Guards; 
James Compton Mary meat her ; Lieut. Richard John Nodi , R.N.R.; Captain 
Charles William Orr , 11. A. ; Captain 11. C. 11. Owen, Oxford Light Injun try ; 
Daniel Thomas Flu Hips ; Joseph Furr is ; Ernest John lin'd; James Chiistic 
Had ; llohirf Lyons Scott; Rev. Henry John Shirley; William Hillman 
Shockley; Lieut. Itudi rn k McKenzie Stumer , H.A.M.C.; 11. Cenl Sothemn ; 
Thomas Spink s ; Edmund Star it. 

The Paper road was 

“Irrigation and Colonization in British Kast Africa.' 1 By 11. B. Buckley, Esq., 
o.s.i. 

Seventh Ordinary Meeting , February 9, 1903. -Sir Cllmknis Markham, 
k.c.b , f.r.k., President, in the Chair. 

Elections: — William Whit thorn Bakeuell ; John Foster Buss; Lionel Cohn ; 
llobrrt Evans ; Dr. Jiatjuin Gonzales; John Harley Harley- Mason ; Right lion. 
Lord Headley; t'uptaiu Thomas Nairne S. M. Howard, King's African Rifles ; 
Lieut. Fhitip Hon elf, Quern's Own Corps oj Guidis ; Litut. Richard Meineit*' 
hayen, King's Afrit an Rifles; Fred critic T. Mi/hr ; Major Oswald Henry Fedhy , 
< *071 naught litihyt rs ; W. G. Richardson ; S. 11. Sopt r ; U\ T. Taylor, B. 1. ; 
Edward Vulpy,B.A.; Sir Hairy Wardlaw, Dart ; IT. llitt hie Wickson. 

The Paper read was : — 

M Changes in the Neapolitan Coast-line." By It. T. Gunther, Esq., m.a. 

* At least, no mention is mode of it by Tide in his * Memoiru Bibliogr.ipbiquc sur 
es Journaux des Navigutours Neerlandais,’ pp. 203 201 
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Additions to the Library . 

By EDWARD HEAWOOD, M.A., Librarian , R.a.8. 

Tho following abbreviations of noans anrl the adjectives derived from them are 
employed to indicate the source of articles from other publications. Geographical 
names are in each oaso written in full : — 


A. = Academy, Academic, Akademie. 
Abh. a Abhandluogen. 

Ann. = Annals, Annales, Annalen. 

B. = Bulletin, Bollettino, Boletim. 

< 'om. — Commerce. 

C. Rd. = Comptcs Rendus. 

Erdk. = Erdkunde. 

(i. = Geography, Geographic, Geografla. 
Ges. ss Gcsel Isohaft 
I. = Institute, Institution. 

Jz. = Tzvestiya. 

.T. = Journal. 

k. 11 . k. = kaiserlich nud kouiglioh. 

M. = Mitteilungon. 


Mag. = Magazine. 

Mem. = Memoirs, Mdmoires. 

Mot. = Meteorological. 

P. = Proceedings. 

R. — Royal. 

ltov. = Review, Revue. 

S. = Society, Socictd, Selskab. 

Sitzb. = Sitzungsbericht. 

T. = Transactions. 

V. = Verein. 

Verb. = Verkandlungen. 

W. ■= Wisaensohaft, and compounds. 
Z. R Zeiteebrift. 

Zap. = Zapiski. 


On aooount of the Ambiguity of tho words octavo, quarto , eto., the Bizo of books in 
the list bolow is denoted by the length and breadth of the cover in inches to the nearest 
half-inch. The size of the Journal is 10 x 6). 

A seleotion of the works in this list will be notioed elsewhere in the 11 Journal.” 


EUROPE. 

Austria— Geodesy. — 

Publicatlonen fiir die Internationale Erdmessung. Die Astronomisoh-Geodftt- 
isohea Arbeiten des K. und K. Militar-Geographischen Institutes in Wien. XVI II . 
Band. Trigonometrisohe Arboiten. 8. Die Netz-Ausgleiohungen im Ostlichen 
’Fheilo dor Monarchic. Herausgegeben vom K. und K. MilitUr-Uoographischen 
Institute. Wien, 1002. Size 12 x 0}, pp. x. and 280. Map. 

Balkan Peninsula— Wallaohia. Kartonne. 

Da Valacliie. Essai de Monographic Oeographiquo. Par'Emmanucl deMartonnc. 
Paris: Arm and Colin. 1902. Size 10 X 6J, pp. \v. and 388. Map and Illustra- 
tions. Prior 12 fr. Presented by the Author. [To be reviewed.] 

Denmark -Jutland. Globus 83 (1903) : 41-48. . Hansen. 

Veriiuderungen auf der Earte von Jutland. Von Prof. R. IlnnBon. 

Denmark — Meteorology. - — 

Annuaire meteorologique pour l'annoe', 1900. Public par lTnstitut mctdorologique 
Danois. Deuxieme partic (pp. 98); ditto, pour l'annco 1901. Premiere parti c 
(pp. 140). Kj^benhavn, 1902. Size 14 X 9}. 

Europe— Area and Population. Levaisenr and Bodio. 

E. Luvassour et L. Bodio. Statistiquc dc la Superflcie et do la Population dos 
eontrets dc la terre. Introduction et Premiere Partie (Europe)^ Extrait du 
Bulletin do VInstitut international de statistique. Tome xii. 2 l,no Livraison. 
Romo, 1902. Size 10 X 7, pp, viii. and 110. ] 'resented by M. K Levasseur. 

Europe— Geodesy. Borsch and ZrUger. 

Verbffentli uhung des Kdnigl. Proussisohen Geodutischon Institutes. N.F. No. 10. 
i iotabwoichungou. Heft ii. Geodiitischo Linion siidlieb der Europilischen Langen- 
gradmcHMing in 52 Grad Breite von A. Burch und L. Kruger. Berlin : P. Siankie- 
wicz, 1902. Size 12 X 9, pp. x. and 204. Maps . 

Prance. B.S.G. Lille 87 (1902): 146-103, 204-214, 269-289. 

Nos fronticres, Etude de Geographic militaire. With Maps. 

Pranoe— Auvergne. La G.. B.S.G. Paris 6 (1902) : 370-374. Bruyant. 

Do Mont-Dord et les lacs d’ Auvergne. Notes dc geographic biologiquo ct de lirnno- 
logie. Par Prof. Bruyant. 

z 2 
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Franee— Dauphine. La G. % 1 3.S.G. Pari* 6 (1902) : 19 7-217,289-308, 375-391. Paquier. 
Etude aur la formation du relief daua le Diois et lea Baronniea orientalea. Par V. 


Paquier. 

Pranoe — Early Cartography. BAS, Hist, et Descriptive (1902) : 176-183. Xaroel. 

Une carte do Ficardie inconnuo ot le Gdographe Joan Jolivet. Tar (r. Marcel. 
France— Landei. C. Rd. 135 (1902) : 1131-1135. Fahre. 

Sur le courant et le littoral dee Landes. Note de L. A. Fabro. 

France— Touraine. B.O. Hist, et Descriptive (1902): 270-27. r >. Ohauvigne. 

Ktude comparative des different “Pays” do Touraine avant 1789. Par Aug. 
Chauvignc. With Map. 

Franoe— West Coast. B.O. 1 Tut. et Descriptive (1002) : 149-154. Duflart. 

Nouvolle prouve do lVxiBteuoe de baics ouvertos sur lo littoral gascon pendant la 
puriodo quatornalro. Par Charles Duffart. With Map. 

Germany— Rivers. Z. On. Frdk. Berlin (1902) : 880-882. Sohjcraing. 

Die norddeutschen St mine. Von Dr. W, Schjerning. 

Statistics colleotod from tho official works on tho rivers. 

Germany— Silesia. G.Z. 8 (1902) : 553-570. Freeh. 


Ueber don Bau dcr SohlesiBc.hen Gobirge : Eine tcktonischc Skizze. Von Prof. Dr. 
Fritz Freeh. With Map and Illustration ». 

Greece- - Thera. Gasrtringen and Wiliki. 

Thera. Untersnohungen, VormosBungen und Ausgrubungen in den Jalircn 1895- 
1902. IlerauBgegoben von F. Frhr. Hillor von Gaertringoii. Viurter Band. 
Klimatologische Bcobnchtungen aus Thora. Bearboitrt von P. Wilski. I. Toil. 
Dio Durchsichtigkeit dcr Luft fiber dem Aegaeiechou Meere naoh Beohachtungon 
dor Fernsiobt von dor Jnsel Thorn. Berlin : G. Kcimer, 1902. Size 13 x 10, pp. 54. 
Maps and Diagram*. Price 8s. 


ASIA. 

Afghanistan. Noyce. 

England, India, and Afghanistan. An Essay upon the relation!), past and future, 
between Afghanistan and tho British Empire in Indiu. Tho Le Bas Prize 
Essay, 1902. By Frank Noyco. London : C. J. Clay A Sons, 1902. Size 8x5, 
pp. xii. and 170. Price 3«. net. Pretented by the Publishers. 

A skilful summary of the leading facts in tl&e history of British relations with 
Afghanistan, from an impartial standpoint, with a forecast of tho future of tho country. 

Armenia. Bohrbaeh. 

Vom Kaukasus zum MitUdmcor. Eine Hochzoits- und Ktudienreise duroh 
Armenieu von Paul Bolirhach. Leipzig und Berlin: B. G. Teubner, 1903. 
Sizo 10 X 7. pp. viii. and 224. Illustration*. Presented by the Publisher . 

Asia. La G., B.S.G. Pari * 6 (1902) : 357-362. Lapparcnt. 

La genese du continent asiatique d’apres M. Ed. Suess. Par A. de Lapparent. 

China. 

China. Imperial Maritime Customs. 1. Statistical Series : Nos. 3 and 4. Re- 
turns of Tmdc und Trade Reports for tlio year 1901. Part ii. Reports and 
Statistics for each port, with report on Foreign 'Prude of Ohinu. Shanghai, 1902. 
Size II X 8i, pp. xvi. und 804. Diagrams. Price $5. 

China, etc. --Botany. Forbes and Hemsley. 

J. Li nuran S . , Botany 26 ( 1 889 -1 902) : I -592. 

An Enumeration of all tho Plants known from China Proper, Formosa, Hainan. 
Corea, tho Luchu Archipelago, and tho Island of Hongkong, together with their 
Distribution und Synonymy. By F. B. Forbes and W. B. Hemsley, r.it.s. 

This volume includes the orders from Stylidieie to Cyoadacem, those from 
Ranunculaccm to Comimsitra having beon dealt with in vol. xxiii. (1886-1888). The 
publication U being continued in vol. xxxvi. 

China— Shantung. Fischer. 

Reiso-Kindriicko aus Schantung. Vortrag von Dr. Fischer. (Abteilung Borlin- 
Oharlotteuhurg dcr Dcutschen Kolonial-Gesellschaft. Verhaudluugon 1902/03. 
Band vii. Holt 1.) Berlin : Dietrich Reimer (Ernst Vohsen), 1902. Sizo 9x6, 
pp. 24. Presented by the Publisher. 
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Chinese Empire— Tibet. Launay. 

Miss. Catholique . 34 (1902) : 573-57G, 5 87- 588, 597 599, 610-612. 

Notes sur re'vangdlisation du Thibet avant le XIX 0 Sifcele. Par Adrien Luunay. 
With Illustration*, 

Cyprus. Oberhummer. 

Die Insel Cypcm. Eine Landt-skunde auf Jlistorischcr Grundlage von Kugen 
Oberhummer. Gekriinto Preisschrift. Erster Theil. Qucllonkundc und Natur- 
hesohreibung. Mlinchen : T. Ackorman, 1903. Size 10* x 7, pp. xvi. und 488. 
Map*. Price 14s. 

Dutch East Indies. Weber. 

Siboga-Expeditie. Uitkomston op zoolngineh, hotauiseb, oecanogruphiBoh en 
-geologiscli Gebied verzameld in NcdcrlaodHch Oost-Iodie 1899-1900 aan boord 
H.M. Siltoqa onder comniando van Luitcnant G. F. Tydeman uitgegoven door 
J)r. Max Weber. Liv. i ix. Leiden: E. J. Drill, 1901-1902. Sizo 13 X 10*, 
pp. (vol i.) 142 ; (ii.) 32 ; (iii.)lOOnnd 16; (iv.)32; (v.)4C; (vi.)120; (vii.)52; 
(viii.) 54 ; (ix.) 18. Map and Illustrations. 

The numbers of the “ Livraitons ” merely denoto the order of issue. FnrtB 3 and 4 
are the first and second monographs of the whole series (sixty-five in all), and give a 
general description of the expedition and the apparatus used, the others dealing with 
zoological roBulta. 


Persia. Scottish G. Mag. 18 (1902): 617-026. Sykes. 

The Geography of Southern Persia as affecting its History, By Major P. Moles- 
worth Sykes, c.M.u. With Map and Illustration*. 

Russia— Siberia. Abrfgt B.S. Hongroite G , 29 (1901) : 17-28. Else. 

Scjour de quelqnes somaiues dans lcs Toundrss de Siberic. Par Jules Kite. 
(From Foldrajzi Kozlemfnyd b 29 (1901): 157 168 ) 

Western Alia. Rohrbaeh. 

Die wiitechaftliche Bedoutung Westusiens. Von Dr. Paul Rohrbnch. (Auge- 
wandte Geographio. Hefte zur Vorbn itung geographiaoher Kenntniase in ihrer 
Bcziehnng zum Kultur- und Wirtsohaftsloben, I. Horie, 2 Heft.) Halle a. S. : 
Gebaner-tSchwetsohke Buch-hundlung, 1902. Size 9* X 6*, pp. 84. Map. 


AFRICA. 

Abyssinia and Sndan. t 

Treaties between the United Kingdom and Ethiopia, and between the United 
Kingdom, Italy, and Ethiopia, relative to the Frontiers between the Soudan, 
Ethiopia, and Eritrea. Signed at Adis Ahalia, May 15, 1902. [Ratifications 
delivered at Adis Ababa, October 28, 1902. j (Treaty Series, No. 10, 1902.) 
London : Eyro A Spottiswoode, Sizo 9* X 6*, pp. 6. Map. Price C*rt, 

Soo note and map in the February Journal (p. 186). 

Algeria. ® >e ^* 

Knqucte Administrative Bur les Tinvaux Hydrauliques Anciens on Algerie, 
pubiiee par les boins de M. Ste'phune Gsell. (Bihliothbquo d'Archeologio Afrieaino. 
Fascicule vii.) Paris: G. Leroux, 1902. Size 10x6*. pp. 144. Plan* and 
JHagram*. Price 4s. 6</. 

Congo. Grenfell. 

The Upper Congo as a Waterway. By the Rev. George Grenfell. Notes to 
accompany the Author's Map of the River Congo. ( Erom the Geographical 
Journal for November, 1902.) Size 10* X 7, pp. 14. Map, in 5 shads. Prtce , to 
Non-Fellows, 10s. ; to Fellows , 6s. 

Congo State. Bourne. 

Civilisation in Congoland. A Story of International Wrong-doing. By II. . R. 
Fox Bourne. With a Prefatory Note by tho Right Hon. Sir Charles W. lhlke. 
London: P. S. King A Sod, 1903. Sizo 9 X 5J, pp. xvi. and 312. Map. Price 
10s. 6d. net. Presented by the Publisher . 

Congo State— Katanga. Mouvement G. 19 (1902): 589 591. — — 

La region minifere du Katanga. With Map . 

Gpanieh Gninea. B.B.8.Q. Madrid 44 (1902) : 17 -47. De la Ssealera. 

Los territories del Muni. Sus condicionos y colonizaoion. Por D. Manuel M. 
do la Esoalora. 
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Spanish Guinea. B.K.8.G. Madrid 44 (1902) : 70-132. Montaldo. 

Nueetraa colonies on Guinea. Conaideracioncs tlonicas, aooialea y politicos. Por 
Federioo Montaldo, With Diagram. 

Spanish Guinea. B.R.8.G. Madrid 44 (1902) : 7-16. BobraL 

La Guinea ospaftola. For el Sr. Gutierrez Sobral. 

Spaniel Guinea. B.R.8.G. Madrid 44 (1002) : 183-189. Viflan. 

Demarcation de la Guinea cspufiola. Por el Capitan de Estado Mayor Don 
Emilio Dorrajo Vifiaa. 


NORTH AMERICA. 

Canada. Fortnightly Rev . 72 (1902) : 1055-1065. Hurd. 

The Foreign Invasion of Canada. By A. S. Hurd. 

Canada— Britiah Columbia. Herring. 

Among the People of British Columbia. Red, White, Yellow, and Brown. By 
Frances E. Herring. London : T. Fisber Unwin, 1908. Size 8x5* pp. xvi. aud 
300. Illustrations. Brice 6m. net. Presented by the Publishers. 

Hezioo. B.8.O. y Estad. Rep. Mexicana 1 (1902): 51 131. Pefiaflel 

Cuadro sindptico y cstadistioo do la Repiibllca Mexicana formado por la Direccidn 
General de Estadistica, d cargo del Sr. Dr. Antonio Pefiaficl. 

Mexico— Popocatepetl. B.S.O. y Eetad. Mexicana 1 (1902): 135-142. Ochoa. 

DeBcripcion cicntifica del Yoloan Popocatepetl por el General Gaspar Sanchez 
Ochoa. 

North Amerioa— Historical. Fiake. 

New France and New Zealand. By John Fisko. London : Macmillan iV Co., 
1902. Size 8 X 5, pp. xxv. and 378. Maps. Brice 8s. Cd. Breeented by the 
Publishers. 

United States. Leverett. 

Department of the Interior. Monographs of the United States Geological Survey. 
Vol. xli. Glacial Formations and Drainage Features of the Erie and Ohio 
Basins. B\ Frank Leverett. Washington, 1902. Size 12 x 9, pp. 802. Maps 
and Illustrations. Presented by the U.S. Geological Surrey. 

United States— California. Davy. 

Stock Ranges of North-Western ( lalifomia : Notes on the Grasses and Forage 
Plants and Range Conditions. By Joseph Burtt Davy. (U.S. Department of 
Agriculture. Bureau of Plant Industry -Bulletin No. 12.) Washington, 1902. 
Sizo 10 x 7$, pp. 82. Maps and Illustrations. Presented by the Author. 


United States— Chicago* Erakine. 

( oal Industn of the < ’onsular District of Chicago. Foreign Office, Miscellaneous, 
No. 580, 1002. Size 10 X 6, pp. 14. Price Id. 

United States— Colorado. J.G. 1 (1902) : 857-370. Lee. 

Canyons of Soutli-Kastorn Colorado. By Willis T. Lee. With Map and 
Illustrations. 

United States— Iron. Zrskine. 

Iron Ore Industry of the United States. Foreign Office, Miscellaneous, No. 583, 
1902. Sizo 10 x 0, pp. 16. Brioe Id. 

United Btates-Massachusetta. J.G. 1 (1902) : 403-407. Jefferson. 

Flood Studios on Matfhdd River. By Prof. M. S. W. Jefferson. 

United States-Rbode Island. J.G. 1 (1902) : 343-352. Brown. 

Gaspeo Point. A Type of Cuspate Foreland. By Robert M. Brown. With Map , 
Diagram , and Illustration. 

CENTRAL AND SOUTH AMERICA. 

Argentine Republic. B. Denog. Argmtin 8 (1902) : pp. 76. Carraseo. 

Diction nairn ddmographique argentin. Por G. Carrasco. 

Argentine Republio. De In Flam* 


Politico lntcrnacional Argentina. Los liltimos arreglos Argent ino— Chilenos. 
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Por V. de la Flasa. Londres : Imp. William Clowes 4 Hijos, 1902. Size 6) x 5}, 

pp. 61. 

Written before the recent frontier award was made. 

Argentine Republic— Historical. Oates. 

Fdlix 7. Outes. El primer estableoimicnto espaSol en el territorio Argentine. 
Noticia histurico— geogrdflca (1527 1902). Baenos Aires, 1902: Size 10} X 6}, 
pp. 80. Maps and illustration*. Pretented by the Author. 

Bolivia. 

Adcxob & la Meinoria del Miuistro de Relacionea Exteriorcs y Culto presentada ul 
< 'ongreso Ordinario de 1901. La Paz, 1902. Size 11} X 7}, pp. 300. 

A reprint of documents referring to the foreign relations of Bolivia. 

Brazil— Meteorology. Hann. 

Znr Mctoorologie des Aquatora, Nach don Beobaohtungen am Museum Goeldi in 
Pard. Von J. Hann. (Aur den Sitzungsborichten dor Kaiserl. Akademie dor 
Wissenschaften in Wien. Mathem.-naturw. Classe. lid. cxi. Abth. ii. a. Mai, 
1902.) Wien, 1902. Size 9} X 6}, pp. 70. Pretented by the Author. 

Gaiana. B.O. Bint, ct Descriptive (1902) : 253-260. Froidevaux. 

Un arbitrage franqais en Guyane, en l'annee 1742. Par H. Froidevuux. 

Jamaica. Oliver. 

•Tamaioa. Report for 1001-2. Colonial Reports — Annual. No. 373. 1902. Size 
10 x 6}. pp. 124. Price Od. 

Juan Fernandez. Putsch. Rundschau Q. 26 (1902) : 122 J28. Andresra. 

Juan Fernandez, die Kobinson-lnsel. Aon P. Andrescn "With Illustration ». 

Leeward Islands. 

Leeward Islands. Report for 1901-1002. Colonial Reportn, Annual. No. 374, 
1002. Size 9} X 6. pp. 40. Price 2 }< l 
See note in Montldy Reoord for February (p. 189). 

Martinique. C. lid. 185 (1902) : 771 773. Lacroix. 

Sur lVtat actuel du vnloan de la Montague Pelde, fc la Martinique. Extrait d’uno 
Lettre de A. Lacroix. 

Peru. D.S.G. Lima 12 (1902): 53-73. HasseL 

I mportaneia do la region amazon ica y del proyecto de un forrocarril entre Piura 
y el pongo de MAnsonche. ( onfcrencia del G. M. von Hassel. With Map. 
Venezuela— Oaur a River. Andre. 

Tho Oaura. A Narrative of a Journey up tbe Caura River. By G. Audrd. 
Trinidad, 1902. Size 10} x 8, pp. 80. Map and Portfolio of Plates. Presented 
by the Author , 

The journey was described in tho Journal for September, 1902 (p. 283). 

West Indies— Agriculture. ■■ ■ ■ ■ 

Imperial Department of Agriculture for tho West Indies. Pamphlet Series. 
Nob. 12-20. Issued by the Commissioner of Agriculture. 1901-1902. Size 
7} x 5. 

Eaoh pamphlet deals with a special Bubjoct connected with West Indian agri- 
culture, including that of the rosults of cauc cultivation at tho experimental stations 
at Barbadoes and elsewhere. 

West Indies — Voloanio Eruptions. TP. Indian B, 3 (1902) : 271-293. — — 

Volcanic Eruptions in the West Indies. 

AUSTRALASIA AMD PACIFIC ISLANDS. 

Australia. Faveno. 

Brooks's Australian School Series. A Century of Progress, 1788-1888. The Geo- 
graphical Development of Australia. By Ernest Faveno. Sydney and Brisbane : 

W. Brooks & Co , [1902J. Size 7} X 10, pp. 62. Maps and Sections. Pretented by 
the Author. 

On tho history of Australian exploration. 

Australia — Ethnography. J. Museum Godeffroy , Heft x. (1902) : pp. 14. Virchow. 
Australian 20 ethnographisehe und Anthropologische Tafeln, ausgeftthrt naoh 
Anweiiungen und Zeiehnungen des Prof. Dr. Rudolph Virchow* 
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Hawaii. American J. Sri 14 (1902) : 431-439. Emarion. 

Homo Characteristics of Kau. By J. S. Emerson. 

Hew Guinea. Globus 82 (1902): 379-383. Toj. 

Ethnographisohe Boziohunpen zwischeti British- and Deutach-Ncu-Guluea. Von 
Dr. W. Foy. With Illustrations . 

Hew Guinea-Dutch. Globus 83 (1903): 11 14. Condemn 

Die Erwcitorang unecrcr Kcnntniaae von Niedorlandiaoh Neu-Guinea. Von Henri 
/under van. 

Hew Gninea — German. Jf. Deulsrh. Schutzgeb. 15 (1902): 243-249. 

Resultate der Regenmessungen imd Erdbeben-Beobaehtungen in Doutch-Neu- 
Gumea in den Jahron 1900 and 1901. 

Hew Zealand— Survey Report. Marehant. 

Report of tlie Deportment of Lands and Survey, New Zealand, for tho year 1901- 
1902. By J. W. A. Marehant, Wellington, 1902. Pp. xxviii. and 166, Maps and 
Plate*. Presented by the Sarreyor-flenerul of New Zealand. 

Faoiflc. National G. Mag. 13 (1902) ; 333-342. McGee. 

Problems of the Lucille - The Cireut Ocean in World Growth. By Dr. W J 
MoGoe. 

PaoWc— Date Line. Monthly Weather llev . 30 (1902) : 363. Page. 

The Date Line iu the Pacific Ocean. By James Page, 
flunoa. Kramer 

Die Samoa-Inseln. Entwurf einor Monographic mit boaonderer Beriickeiehtigung 
Deutsch-Samoas. Von Dr. Augustin Krauier. HerauHgcgcbon tnit UntcrstiUzuug 
<ler Kolonialahteilung lies Ausw’artigtn Amts. Erster Baud : Verlassung, Stamm- 
Luurne und Uehorlieferungen. Stuttgart : E. Scljwoizerharlsclie Veriagsbuch- 
handlung (E. N'agelo), 1902. Size 12* X 9J, pp. 510. Maps and Illustrations . 
l’riee 10i». 

This volume deola almost entirely with the people of Samoa. 

South Australia— Lake lyre. Library Record Austialasia 2 (1902): 75-77. Wright. 
The Value of NeWBjMipers— Naming of Lake Eyre. By Hugh Wright. 

POLAR REGIONS. 

Antarctic. Wilson. 

Antarctica. By Dr. E. T. Wilson. (Cheltenham Natural Science Society, Session 
1901-19U2.) (Reprinted from the Cheltenham Examiner of October 29 und 
November 5, 1902.) Size 7$ X 5, pp. 16. Map. 

Antarctic-Botany. Wille. 

Mittheilungen ubfr einigo von C. E. Borcbgrevink auf dem antarctiachen 
Fcatlnnde getumimcltG Pllauzen. Herausgegebcn von Dr. N. Wille. (Sepnruluftryk 
ntNyt Mag.f. Naturridewhab B. 40, II. iii. Kr. a 1902.) Size 9* x 6, pp. 203- 
222 Plates. I resulted by C. liorchgrcvinl t. 

Arctic. Abruiii- 

Oasenazioni Scientificbo eBoguile durante la Spediziono Polarc di 8.A.R. Luigi 
Aiutdcodi Savoie, Duca degli Abruzzi, 1899-1900. Milau : IJlrico Hoepli, 1903. 
Size 12x8, pp. 724. Illustrations . Presented by tin: Publishers. 

Arctic. G.Z. 8 (1902) : 305-322, 380-390, 570-590, 626-647. Lindeman. 

Die neuercu Rcisen zur Krfornchung der Nordpolarregion. Von Dr. Moritz Linde* 
muu. Also separate copy, presented by the Author. 

Arotic-Jan Mayen. la //., D.8.G. Paris 6 (1902) : 8G3 369. Charcot 

Vue excursion it Jun-Majcu. Pur J. B. Charcot. With Illustrations. 


MATHEMATICAL GEOGRAPHY. 

Cartography— Projection. R.G. lint. <t Descriptive (1902) : 282-284. Berthon. 

Une representation du globe terreatre snr une projection Itoilee u quatre branches. 
Par 31. le lieutenant Berthon. With Mop. 
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Hautical Almanao. 

Appendix to Nautical Almnnac, >903. Corrections to the Apparent Places of 
Nautical Almanac Stars visible at Greenwich, deduced from the Paris Conference* 
(1890) Constants so as to obtain Apparent Places corresponding to tlio Struve- 
Peters Constants. [Not dated.] Size 9} x 0, pp. 22. 

Navigation. B. American G.S. 34(1902): 295 297. Littlehalss. 

The Essential Needs of Modern Navigation. By G. W. Littlehalos. 

Sextants. Nautical Mag. 71 (1902) : 719 727. Ellenborough . 

A New Method of correcting Sextants when at Sau. By Lord Ellenborough. 
Surveying. C. lid. 135 (1902): 728-780. d’Oeagne. 

Sur la resolution nomograph iq no du triangle do position pnur uno latitude donnee. 
Note do Maurice d’Ooagne. 

Surveying. Bsrtbaut. 

Service (flograpliiqno do l’Armee. l.es Isgcniours Gengrnphcs Militaires. 1024- 
1831. Etude Historiquo par le Colonel Berthaut. 2 Volumes. [Paris. J 1902. 
Size 11 x 9, pp (vol. i.) xvi. and 408; (tol ii.) z. and 528. A tap* and Illustra- 
tion*, l*i ice 30s. [To bo reviewed.] 

Surveying Instrument. C. lid. 136 (1908) : 22-27 Ltussedat. 

Do I’emploi du Btcrcoscope en Topogrupkie et cn Astronomic. Note de M. lo 
Colonel Laussodat. 

PHTBI0AL AND BIOLOGICAL GEOGRAPHY. 

Erosion. (\ Rd. 136 (1902) : 1 182-1134. Brunhei. 

Sur le role dos tourbillons dans l’erosion eolienno. Note de Jean JlrunkcB. 

Geologioal History. K.A.W. Amsterdam , J \ Sec. Sri . 4 (1902) : 388 391). Dubois. 

On the Supply of Sodium and Chlorine b> the Rivorn to the Sea By Prof. Bug. 
Dubois. 

Noticed in the Monthly Record (aut<\ p. 927). 

Geomorphology. C Rd. 136 (1902) : 1188-1141. Martel. 

Sur l’origine des lapiaz et lour relation avec Ioh abimes et l'hydrologie soutor- 
raino des oalcuires. Note de E. A. Martel. [See note, ante, p. 328.] 

Glaciers. 11. Q. Bid. et Descriptive (1902) : 283-327 Babot. 

Essai do chronologic doB variations glaciaires. Par Ch. Rabot. 

Gravity. C. Rd. 136 (1902) : 95G-959. Collet. 

La pesauteur le long du parallcle moyen. Note de J. < 'ollet. 

Ice -action. American J. Sci. 14 (1902) : 399-403. Hobbs. 

An Instance of the Action of the loc-sheet upon Slender Projecting Rock Masses. 
By \V. H. liobbs. With Sketch-map and Illustration*. 

Meteorology. J.(/. 1 (1902) : 441-447. Jefferson. 

Winter Aridity Indoors. By Prof. 31. S. W. Jefferson. 

The fact that the author (without discussion) fiHBumea 70° ns the normal tempera- 
Iuju of tho air in houses inuy incline souoo to doubt the correctness of his second 
assumption, that the most suitable relative humidity is 70 per cent. 

Oceanography— Currents. Monthly Weather Rev. 30(1902): 397-401. Page. 

Ocean Currents. By James Page. 

Phyto-Geography— Wind-effects. Vrflb. 

Jahresb. G.-Ethnogr. Gee. Zurich (1901-1902): 57-153. 

Die Ahbildung der vorherrschenden Windc durch die Fflanzenwclt, Von Prof. Dr. 

J. Erlih. With Maps. 

Rivers. Abh. F.K.G. Gee. Wien 4 (1902) : 1 22. Via. 

Die Aufgabc gcogranhischor Foreehung an Fliisseu. Von Prof. Dr. Willi Ule. 
With Diagram «. 

Terrestrial Physios. Digby. 

Natural Law in Terrestrial Phenomena. A Study iu tho Causation of Earthquakes, 
Volcanic Eruptions, Wind-storms, Temperature, Rainfall, with a Record of Evidence. 
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By 'William Digby. London : W. Hutchinson & Co., 1902. Size 9 x 5), pp. xlvi. 
and 870. Diagram i. Pretented by the Author. 

Written in support of recent theories of the moon's preponderating influence on 
meteorological and earthquake phenomena. 

Tides. P.R.S. 71 (1902) : 01-96. Wright. 

Harmonic Tidal Constants for certain Australian and Chinese Ports. By Thomas 
Wright 

ANTHBOPOGEOGRAPHY ARB HISTORICAL GEOGRAPHY. 

Historieal — Columbus. Do la Rosa. 

La Solution de tons les probifemes relatifs h, Christoph© Colomb et, en partieulicr. 
de celui des origines on des pretendus inspirateurs ae la Ddoouverte du Nouveau 
Monde, par M. Gonzalez de la Rosa. (Memoiro oxtrait du Compte rendu du 
Congret international des Amerieanittet , tenu ©n Septembro 1900.) Paris: K. 
Leroux, 1902. Size 10 X 6*. pp. 22. Pretcnted by the Auiiior. 

Historical— Columbus and Toseanelli. Vigaaud 

The Letter and Chart of Toseanelli on the Route to the Indies by way of tho 
West, sent in 1474 to the Portuguese Fern am Martins, and later on to Christopher 
Columbus. A Critical Study on the Authenticity and value of these documents 
and the souroes of the cosmographioal ideas of Columbus, followed by the various 
texts of the letter, with translations, annotations, Be vend facsimiles, and also a 
map. By Henry Vignaud. London : Sands A Co., 1902. Bizo 9 x 54, pp. xx. 
and 866. Price lfls. tid. . 

The French edition was reviewed in the Journal for June. 1902 (p. 749). In the 
present version several new chapters have beon added, and further arguments adduced. 

BIOGRAPHY. 

Bienville. B.G. Hitt, et Descriptive (1902) : 184-18G. Musset 

J.-B. Le Moyne de Bienville. Par G. Musset 
The subject of this notice was a younger brother of the bettor-known Lemoync 
d’Iberville, and, like the lutter, took an important part in tho French settlement of 
Louisiana. 

Carole. B.G. Hut. et Vsscriptive (1902) : 155-158. Pawlowski. 

Pi©rre Garoie, dii Ferrande, et son grand routier. Notice addition nolle. Par A. 
Pawlowski. 

Gives an account of the Rouen edition of 1525 (of. Journal , vol. xviii. p. 1115). 

t Porena. 

Prof. Filippo Porena. Flavio Gioia, inventoro della Bussola modorna. (Dalla 
Nuova Antologia — 1° novembre 1902.) Boma, 1902. Size 9} x 6i, pp. 24. Pre- 
tented by the Author. 

GENERAL. 

Agriculture. Plsssis de Grenedan. 

G cograph io Agricole de la France et du Monde. Par J. du Plessis de Grenddon. 
Paris : Masson A i ie., 1903. Size 9 X OJ, pp. xx. and 424. Mapt and Diagrams . 
Price Gji. 

Bibliography. Cole. 

Compiling a Bibliography, Practical hints with illustrative examples concerning 
the collection, recording, and arrungement of bibliographical materials. By 
George Watson Cole. New York: Tho Library Journal , 1902. Size 94 x 74. 
pp. 20. Pretented by the Author. 

Instructions to Collectors. 

Handbook of Instructions for Collectors, issued by the British Museum (Natural 
History). London, 1902. Size 7x5, pp. 138. Illustrations. Presented by the 
7 rutteit of the British Museum. 

Irrigation. j.g. 1 (1902) : 407-419. Hollister. 

Irrigation Methods. By George B. Hollister. With Illustrations. 

Year-Book. Parker. 

The Daily Mail Year-Book for 1903. Third Year of issue. Edited by Percy L. 
Parker. London : Amalgamated Press Ltd. N.D. Size 74 x 5, pp. 870. Mapt. 
Price It. Present* d by the Publishers. 
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By M. A. BUSTOS, Map Curator, B.GLB. 

xvbqhl 

»- yi — a V«Im. Oxdnune. Survey. 

Ordnancu Survey or England and Walk Beviaed abeeta published by the 
Dlreetor-Genor»] of the Ordnanoe Surrey, Southampton, from January 1 to ill, 
190B. 

4 mile* to 1 inch : — 

Hill-shaded map, printed in colours, in sheets : 7, 8. It. Gd. each. 

1 inch 

With bills in brown or black : 78, 80, (81 and 82), 00, 100, 118, 13S, 130 (engraved). 
1*. each. 

6-in th— County Maps : — 

Cambridgeshire, 38 n.e., 45 n.e. Dorsetshire, 81 n.e., 32 s.w., 48 n.w., b.w, 49 R.E. 
Huntingdonshire, 20 N.R., 28 n.e. Montgomery shirs, 10 n.i.., IS s.«., 19 an., 22 
N.W., s.w., s.i., 28 b.w. Shropshire. 3 a.w,, 17 e.w„ (23 N.E. and 24 N.W.), 24 N.E., 28 
an., 34 N.n., 40 n n. Staffordshire. 27 n.e.. 28 n.i.. b.*.. 48 an., 00 n.w., s.w., an , 
51 N.n., an., 56 aw., 59 N.w., n.e. Warwickshire, 2 n.e. It. each. 


S5-inoh — County Maps : — 

Cambridgeshire, VII. 4, 8 ; VIII. 9; XIII. 1 : XVTI. 1, 9 ; XVIII. 13: XXIII. 6, 

15; XXVII. 6; XXXI. 2, G, 10, 11 ; XXXVI. 4, 10, 15 ; XL. 7 ; XLVI. 15; LIII. 

1, 4, 6. 7, 8, 11, 12, 14, 16 ; M V. 4. 7, 9, 14 ; I,V. 15 ; LV1U. 2. Dorsetshire, XI. 

10 ; XII. 7. 10, 11, 12, 13, 14, 15, 1G : XXI. I, 2, 8, G, 10, 14; XXX. 2, 8; LVin. 

G, 7, 12; LX. (2. 6 and 7), 8. eioncesterahire, IX. 12; XI. 14; XVIL 9. 10; 
XXII. 7,8; XXVI. 5 ; XXVII. 1.2, 8,4, 13, 16; XXIX. 4,7: XXXIV. 5; XXX VI. 

7 ; XLI. 8, 4 ; XLII. 8, 4, 7, 11. 12, 1G ; XL1 II. 3. 7 ; LI. 4 ; LII. 1, 3. 4, 5, 9 12 ; 
LIIL 5; LVIII. 7, 8. 10, 11 ; LIX. 11, 12; LX. 10; LXV. 7, 8, 14: LXVI. 1, 2. 

G; LXVIII. 11 ; LXX. 2, 10; LXXIII. 12; I, XXIV. 5. 9 ; Letoestershlre, IV. 12; 

V. 14, 15 ; IX. 7, 10. 11,14: X. 8, 7, 9. 11 : XV. 8 ; XVII. 0. Montgomeryshire, 
XXXI. 15, 16: XXXVII. 10, 12, 13, 14; XXXVIII. 2, 4, 5, 7, 12. 1 A 14, 15,10; 
XL111. 11, 12, 14, 15; XLIV. 1, 3; XLV. 2; XLVIII. 12, 14; XLIX. 8: LII. 8. 
Badnorahire, I. 15 ; III. 12. 14 ; IV. 3 ; VIII. 3. 4, 6, 7. Shropshire, XLVII. 12, 

15, 16: L1II. 12; LIV. 2, 4, 5. 12. 15, 1G; LV. 18, 15; LVIL 11 : LVIH. 9, 
12; LIX. 1. 5, 11 ; LXII. 2; LX1II. 2. 8, 6, 9, 10. SomersettUre. \ II. 12, 16; 
XC. 10; XCIV. 2. Staffordshire. XXXV. 15, 1G; XLIX. I, 8; LXII. 9, 13; 
I.XIII. 11; LXVII. 5; LXX.11. WoreesterBhire and Do. (Dst. 6 and <), LIV. 
14; LXII. 7, 8; LXIV. 4. Yorkshire, CCLXXXIV. 1, G, 7, 11 ; CCLXXXV. 16; 
CCLXXXVL 2; CCXO. 1 ; CCXCV. 12. 8s. each. 

(E. Stanford, London Agent,) 

England and Wales. Bartholomew. 

Seduced Ordnance Survey of England and Wales. Scale 1 : 126,720 or 2 stat. 
mile* toon inoh. Sh.ots-lfl, Aberystwyth: 21, Vembroke; 22, Carmarthen. 
Edinburgh : John Bartholomew A; Co. Prior each. Presented by the 
Publishers. 

With the publication of |theee three shectB, Bartholomew’s excellent BcrioB of half- 
inch to a mile reduced Ordnance Survey Map® of England and Wales is complete. 
The maps have already obtained a well-deserved popularity, and ftlioir merits are fully 
appreciated by touristH and cyclists, tlio manner in which the relief is shown by 
contours and tinting rendering them specially useful to the latter, who can see at a 
glance the charaotor of the country his road is to pass ovor. Tho sheets are now to do 
B rought together, and will constitute tho principal part of the new Survey Atlas or 
England and Wales about to be issued by Messrs. Bartholomew, and which was 
specially noticed in the February number ot the Qeographieal Journal . 

English History. Boicll ‘ 

A New Student’s Atlas of English History. By Dr. Emil Rcioh. London; 
Maomillun & Co. Price 10s. Presented by the Publishers. 

This atlas is noticed on p. 31 1. 
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Europe. Eager. 

Kogenkarte von Europe. Narli neueren Einzel\ eriiffuiitlieliungcn zusammongo- 
stelt von Joseph Reger. Sonic 1: 12,000,000 or 189*4 etat. miles to an iuch. 
Peter man n» Qeographieche Mitteihwqen , Jahrgang 1900. Taf. 1. Gotha: JuBtus 
Perthes. Prevented by the Publtther. 

In tho letterpress accompanying this map the author gives an account of its compila- 
tion, and mentions the authorities upon which it is based. For rnnuy countries the data 
available is very Beauty, but in others reliuble observation oY the rainfall have been 
made during recent years, and much valuable information accumulated, the results of 
■which have been published either by the respeetive governments, scientific societies, or 
by private enterprise. A good example is the ‘Atlas ('limntologiquo de l’Kmpire do 
Kussie,’ which appeared in 1900. The map wus eouiplled at the instigation of Prof. 
Dr. Erk, of the University of Munich. 

Germany. Hellman n 

Ilegenkarto dor Province* Westfalen sowievon Waldeck, Schaumburg- 1 iippe. Lippe- 
Dotmold nnd dem Kreis ltintcln. Mit erlauterudem Text and Tabellen. In 
auitlielxm Auftmgo bcarbeitet von Prof. Dr. G. Hellmann. Benin 1 : 1,000,000 or 
1 ’>'7 btat. miles to an inch. Borlin : Dietrich Reimer (Ernst Vohsen), 1903. 

This little rainfall map is one of a series of different partB of the German Empire 
whioii is now in course of preparation by the author. With tho above seven are now 
published, and others are to follow shortly. The map shows the mean annual rainfall 
in seven different tints of bine, ranging from 500 millimetres to over 1200 millimetres, 
und iH accompanied by twenty-nine pages ol tubulur matter and text, giving very com- 
plete particulars concerning the rainfall at different stations in eertuiu intervals of time, 
the monthly means, the change of rainfall Irom year to year, and similar subjects. 


ASIA. 

Asia Minor. Blest. 

Karte dos nordwostlichen Kloinasien. Nacli oigenon Aufnahmen und un- 
veroffentliehem Material auf Heinrich Kiepert’s Gruudl&ge neu bearbeitet von 
Walther v. Diest. Beale 1: 500,000 or 7 8 stut. miles to an inch. Hiatt A. 
Berlin : Alfred Hchall, 1003. Price Sim. 

Upon the luto Dr. 11. Kicpcrt's well-known mnp of Western Asia Minor as a basis. 
Major W. v. Diest lias bbown the results of his own surveys, combined with recent 
mlormation. The present sheet includes the Dardanelles, the Sea of Marmora, Con- 
fetantinoplo, tho Bosporus, and the country to the fcouth. It also contains the title, index, 
plan, and list of abbreviations and symbols employed, as well as important notes on 
the nomenclature. The map will consist altogether ot lour bheets. Tho relief of the 
country is shown by hill-shading— in places somewhat too light to be effective — and 
the principal valleys and plains are tinted green. All water is shown in blue. 

Asiatic Bnssia. Imperial Topographical Institute, St. Petersburg. 

Map of Asiatic Russia. Beale: 1 : 3,900,000 or G15 stat. miles to an inch. 9 
sheets. [lu Russian characters.] Bt. Petersburg: Imperial Topographical In- 
stitute, 1 m 94. .Revised and corrected up to November, 19u2. Prevented by Colonel 
-/. de Shnkaleky. 

The present edition of this map is dated 1894, but a note in manuscript appears on 
the litle-bhcot, stating that it bus been corrected up to last November. Although this 
may bo true ub regards certain districts, it is uvldent that the map requires further 
revision. The new survey of tho Yenesei has not been tuken advantage of, and there 
are other matters that need attention. However, u comparison with the first edition, 
which appeared m 1884, shows that a great deal of correction has taken place since 
that date. 


APBICA. 

Africa. Intelligence Division, War Office. 

Africa. Beale 1: 250.000 or 39 stat. miles to an inch. Bheets: (Provisional) 
45-H, Tslgwamb ; (Provisional) 45-L, Adarama; (Provisional) 4 6- A, Buakin; 
(Provisional) 4G-E, hinkut; (Provisional) 46-F, Tokar; (Provisional) 55-B, Khar- 
toum. Loudon : Intelligence Division, War Office: Stanford, 1902. Price Is. 6 d. 
car/* vhett. Present id by the Dindor- General of Mobilization and Military In- 
telligence. 

Three sheets include the district between Bcrlier and Buakin, and the neighbour- 
hood of Khartum. They form pan of the important large map of Africa now being 
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prepared at the Intelligence Division of tho War Office. Much fresh information io 
given from the surveys of various officers and others serving in the Sudan, and 
upon each sheet there appears a "note stutiug the sources from which this has been 
derived. 

Nigeria. Woodroffe. 

Map of Southern Nigeria (Provisional). Compiled under the direction of Captain 
A. J. Woodroffe, it k. Scale 1 : 500,000 or 7 8 stat. miles to an inch. 2 sheets. 
London; Edward Stanford, 1002. Prim £1 is. 

The principal geographical results of tho recent Aro expedition aro shown upon 
this map, as well as other up-to-date information obtained from various sources, bur 
many of the sites of villages, rivers, and native paths can only bo considered as 
approximate, owing to the fact th*t (hey have been laid down during hurried journeys 
through very difficult country. Tho map is printed in bluo and black, and extends 
from Lagos on the west to the river KAmerun on the east, and from the sea to lat. 
7° 30* N. It is stated to bo a provisional issue only, and doubtleas another and more 
complete edition will bo published when fresh information is available. 

South Africa. 

The Railway Map of South Africa. Scale 1 ; 4,118.400 or 65 stat, miles to an inch. 
Supplement to South Africa , December 111, 1902. London : Offices of South Africa, 

J 903. 

Shows railways open, under oonstraction, and proposal between Cape Colon} and 
tho south of tho Tanganyika. There is also a table giving the distance in miles 
between the stations on the different lines, and the height of tho stations in feet 
above sea-level. Plans of nine of tho principal ports arc added as insets, as well as 
a general outline map of Africu illustrating tho Cape to Cairo route and the Natal 
railways. 

Togo. Sprig&de. 

Karte von Togo. Scale 1 ; 200,000 or 8T stat. miles to an inch. Eonstruiert und 
gezeichnot unter Lcitung von Paul Rprigade. 1m Au ft rage und init Unturstut- 
znng der Koloniol-Abteilung doB Auswartigen Amts, horaiisgegebou duroli die 
VerlagHh&ndlung. Sheet ; K 2, Lome. Berliu : Dietrich Reimer (Ernst Vohsen), 
1903. Price 1.80m. each ehe*t. 

This is the first sheet of n large map of Togoland, now in course of publication. It 
is carefully compiled from the route surveys of various explorers, which are indicated 
with the travellers* names and the dates of their journeys. It is well drawn, clenrl\ 
printed, and gives a considerable umount of detad, although many distrietB are still 
but imperfectly known. 

West Africa. Hager. 

Atlas d’Afrique Occidcntalo. Par Henri Mager. Paris: Ernest Flammarion. 
Price ifr. 

A cheap popular little atlas of French West Africa, com- isting of two sheets of 
maps from the author’s ‘Nouvel Atlas Colonial,* with descriptive letterpress, to which 
additions have been mado. There is also a small general map of North-West Africa. 


AMERICA, 

Argentine and Chile. Steffen. 

Grenze zwischen Argentinian und Chile nnoh dem KhiedsRprnch v. 20 Nov. 1902. 
Von Dr. H. Stoffen. Soldo 1 : 2,500,000 or 39 45 slat, miles to an inob. Peter ■ 
mantic Geographieche Mitteilungen. Jahr. 1903, Tufel 1. Gotha: JuBtus Perthes. 
Preedited by the Publieher. 


Canada. Surveyor-General's Offioe, Ottawa. 

Scctionul Map of Canada. Seale 1 : 190,080 or 3 stat. milos to nn inch. 
Qu’Appello Snoot (35), West of Second Meridian. Revised to September 30, 1902 : 
Willow hunoh Sheet (41), West of Second Meridian. Revised to September 20. 
1902. Surveyor-General’s Office, Ottawa, 1902. PreeenUd by the Surveyor-General 
of Canada. 

The Willowbunch sheet include h tho area approximately between 49° and 
49° 42' N. lat. and between 104° and 106° W. long., uud llio Qu’Appello sheet that 
between 50° 25* and 51° 5* X lat. and between 102° and 101° W. long. The sheets 
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show townships! trails, post-offices, and railways, in addition to an indication of the 
topographical features. 

Colombia. Liditone. 

Map of a part of the Republic of Colombia. By William Lidstonc, c.K. Beale 
1 : 810,000 or 14-1 stat. miles to au inch. 2 sheets. London : Edward Stanford, 
[1903]. Price 15«. 

The title of this map is decidedly vague and indefinite, but the “ part ” of the 
Republic of Colombia it rofers to as shown on the map, includes the departments of 
Bolivar, Magdelena, Bantauder, Autioquia, Tolima, the western part of lioyaca and 
Cundiuamarea, and the eastern half of Cauca. The map thus represents all tho 
central and most important region of Colombia, including the capital and the courses 
of tho rivers Magdelena and Cauca. Tho geographical features of this country are 
still very imperfectly known, and, with tho exception of tho route-surveys of mining 
engineers and a few others, little additional information is to be obtained tliat is not 
given on Codazzi’s largo nt laa which was published ovor Bixty years ago. Any addition 
to our knowledge is therefore specially welcome. Mr. Lidstouc, tho author of this map, 
in the pursuit of his profession as a civil engineer, has travelled extensively in tho 
country, and from his route-surveys, combined with other information, this map lias been 
compih d. In ninny districts, however, the map is not nearly so complete us it might have 
l»ecn if tho surveys of others had been properly utilized. An inetanoo of this is to bo 
found in tho northern part, where Mr. F. A. A. Simons has worked for years, but the 
resultB of whose surveys seem to have been utmost entirely ignored. Had the infor- 
mation contained on his maps of tho departments of Bolivar and Magdelena and of the 
river Sim! been made use of, Mr. Lldstone could have rendered his map far more com- 
plete. The map is printed in colours, and shows railways existing and in course of 
construction. 

United States. Band, XoVaUy ft Co. 

Indexed County and Township Pocket Maps. Mississippi. Scale 1 : 823,680 or 
18 stat. miles to &u inoli. Missouri. Scale 1 : 1,013,700 or 16 stat. miles to an 
inch. Montana. Scale 1 : 1,900,800 or 30 stat. miles to an inoh. Chicago and 
New York: Rand, McNully & Co., 1003. Price $0.25 each. Presented by the 
Publishers. 

Thete arc new editions. 


GENERAL 

Illustrations. Martin. 

Wall illustrations for anthropological, ethnographical, nnd geographical instruc- 
tion. By Dr. Rud. Martin. Zurich : Art. Institut Orell Fttssli. Presented bu 
the. Publishers. 

There can bo no douht that n really carefully prepared Berios of wall illustrations 
of the leading types of the human raco would prove valuable for educational purposes, 
and such it is the intention uf tho author of tbo ubove, Dr. R. Murtin, of Zurich 
University, to produce. Each illustration is to give a half-length pliotochrome picture, 
larger than life size, taken from original photographs by tho author, or by wcll-knowu 
scientists and travellers, who have undertaken to assist in the matter ; and from thoBo 
and other reliable material, Mr. W. v. Steiner has, under Dr. R. Martin's dircotion, 
painted tho originals from which tho diagrams have been copied. The specimens 
ulready received are of tho Groat Russian, Veddah, and Javanese typt s. There are to be 
two editions of tho series, a small one, consisting of eight pictures, containing types 
of the Vedduh, Javanese, Australian, Masai, Melanesian, Dakota, Eskimo, and Groat 
Russian, for which tho subscription price is £1 H«. ; and a larger one consisting of 
tweuty-four pictures, illustrating tho following types in addition to those already 
mentioned: Kgyptiun, Kenui. Semang (Negrito), Chinese, Bushman, Tamil, Carib, 
Polynesian, Karen, Batta. Dukomey, Mi cronesian, Kirghiz, Solomon islander, Sumoyed, 
and Fuogian. For this latter series the subscription price will bo £3 4s. The diagrams 
uro to be issued in portfolios, and accompanied by explanatory letterpress. 

Roman Empire. Grundy. 

Murray's Handy Classical Maps. The Roman Empiro. Edited by G. B. Grundy, 
m.a., of Brasonofco (’olloge, Oxford. London : John Murray. Price U. Presented 
by the Publisher. 

Noticed on p. 311. 
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OHA&TS. 

Admiralty Charts. Hydrographic Department, Admiralty. 

Chaits and Flans published by the Hydrographic Department, Admiralty, during 
November and Deoember, 1902. Presented by th‘ Hydrographic Department, 
Admiralty . 


2301 m = J5 7 

1 7*2 

3202 m 


/P4 

Ms-7 


No. Inches. 

3281 m = lfi’O England, south coast : — Portsmouth harbour, mooring ground, 
southern sheet. 2«. fid. 

2173 m = 4 0 England, south coast : — Poole harbour. 2«. fid. 

1007 m = 1*4 England :— River Thames entrance. North Foreland to the More. 3s. 
3278 m = 30*4 Channel islands, Jersey St. Helier harbour. 2s. fid. 

1*45 1 Germany, Elbe river :— Ontor light-vessel to Brunsbtittelkoog 
"" > (Plans :— Cuxhaven road, Kaiser V ilhelm canal entrance, 
. _ ) Brunsbtittelkoog). 4s. 

1*451 Germany, Elbe river: — Brunsbtittelkoog to Hamburg. Plans: 
J Hamburg and Altona harbours. 2s. 6d. 

3303 m = 5*0 Black sea :— Batifm bay. Is. 6d. 

Newfoundland : — Northern arras of Canada bay. 2s. 6d. 
Newfoundland : Little river. Is. 6 d. 

Newfoundland :— Bay of Islands, outer part. 2s. 

West Indies, Puerto Bico. south coast: — Guayanilla harbour. 1«. fid. 

3208 in = 7*15 West Indies, Puerto Rico, east coast : — Ensenada Honda and 
Fucrca bay. Is. Gd. 

3304 m = 0*25 South America, east coast Rio de Janeiro to St. Sebastino 

island. 2s. 6d. 

5*8 British Columbia Roche harbour and approaches. Is. 6d. 

0*63 North America, west coast. Alaska :— Yakutat (Bering) bay. la 6d. 
2 2 Madagascar Tamutave. Is. fid, 

3*0 Bod sea : — Port Berenice. Is. fid. 

3312 m — 0*96 Eustcrn Archipelago : — Madura island, south ooast: — Bundor road. 
Is. fid. 

3311 m = var. Eastern Arcliipolago: — Anchorages on the north coast of Java. 
2s. fid. 

<4'851Philippine islands. Anoboragos on the west ooast of Luzon: — 
“\2 63J San Fernando haibour, Port Santo Tomas. 1«. fid. 

3309 m =- 24*0 Japan, gulf of Tokyo: — Uroga harbour. Is. fid. 

28 m s= England, south coast. Plan added : — Saloombe harbour. 

320 m = Noitli American lakes. Lake Superior. Plans ad led Michi- 
picoton harbour, Gargautua harbour. 

(J. D, Potter , Agent.) 


3288 in = 4*0 
3308 in = 2*0 
3310 m = 2*0 
3316 m = 5 0 


<>02 m 
3313 m 
688 m 
3280 m 


3314 in 


Charts Oaneelled. 


No. Cancelled by No. 

2220 Batum. I’lan on this^Now plan. 

chart. J Batura bay • • • 3303 

14 Port Berenice. Plan on l New plan. 

this sheet. j Port Berenioo . . . 3289 

2454 Port San Fernando. Plan V New plan. 


on this chart. J Sau Fornaudo hurb >ur— on sheet • • . 8314 


Charts that have reeeivsd Important Oorreetions. 

No. 28, England, south ooast Saloombe rivor. 34, England, south ooast:— Tho 
Reilly isles. 2390, Scotland, west coast: — East and west lochs Roag. 2311, 
Norway, sheet ix. Fleina to Yestfiord and the Lofoten islands. 2302, Gulf of 
Bothnia, Bhcet vii. : — Tomo point round the head of the gulf to Tau\o 2647, 
France, west coa8t:~Les Sables d’Olonne to Bourgneuf. 853, United States, 
cast coast:— St. Andrew souud to St. John river. 130, Leeward islands:— 
Anguilla to Puerto Rico with approaches to Virgin islands. 1799, Central 
America, east coast:— Boca del Drago. Boca del Toro. 1358, South America, 
cast coast:— Union bay to Rio Negro. 1544, Central Amerioa: — Panama road. 
2087, Africa, south coast Bushed river to Uratavuna river. 2088. Africu. Bouth 
coast Uratavuna river to Tugela river. 2089, Africa, east const : — Tngela river 
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to Delagoa bay. 648. Africa, cast cr>?iat : — Delagoa bay to river Zambezi. 683, 
Africa, east coast :— .Bazarnto hay. 1810, Africa, east coast:— River Zambezi tv 
Mozambique harbour. 1800, Africa, east const Mozambique harbour to Raa 
Pekawi. 658, Africa, east coast:— Ras Pokawi to Capi Delgado. 1808, Africa, 
east coast, shoot viii. :— Cape Delgado to Kilwa. 690, Afrioa, cast coast:— Cape 
Delgado to Mikindiini bay. GU2. Afrioa, oast roast .—Kilwa point to Zanzibar 
channel. 1032, Africa, east coast:— Channels botwoen Ran Tikwiri and Malik 
island. 661, Africa, east coast :— Zanzibar to Malindi. 640 a, d, Africa, east 
coast :— Pnngani to Rss ICimbiji. 2 sheets. 1390, Africa, oast coast Ciialo 
point to Pangoni. 818, Afrioa, east coast :— Mdindi to Juba. 750 a, Mada- 
| gascar:— Capo St Andrew to Bovato island. 2762. Indian ocean islands: — 
Comoro islauds. 40, India, west coast :— Karaohl harbour. 934, Eastern Archi- 
pelago :— Surabaya, Bali and Snpndi straits, etc 3019, Japan :— Tsu Saki lo 
Ksgara Sima, with the channels to Imari. 651, Japan : - Uungo channel. 

(/. D, Potter , Agent.) 

Worth Atlantic Ooean and Mediterranean Sea. Meteorological Office, London. 

Pilot Chart of the North Atlantic and Mediterranean for February, 1903. London : 
Meteorological Office, ' Price Gd. Presented by the Meteorological Office, London. 

United States Chart. United States Hydrographic Office. 

Pilot Chert of the North Atlantic Ocean for January, nud of the North Paaiflo 
Ocean for Februnrv, 1903. U.ft. Hydrographic Office, Washington, D.C. Pre- 
eented by the U,8. Hydrographic Office. 


PHOTOGRAPHS 

Central Africa. Beringer. 

Twenty Photographs of Central Africa. By Otto L. Boringer, Esq. Presented bn 
Otto L. Bcringtr, Keg. 

The surveying expedition in connection with the Trans-Conti nontal Telegraph linn, 
during which those photographs wore taken, was described in tlio number of the 
Geographical Journal for January lust. The photographs uro small, some being taken* 
with n binocular camera. 

(1) Camp off road, Tanganyika plateau; (2) High grass, Tanganyika plateau ; (3). 
Fife, Tanganyika nlutcau; (4) View of the African Trans-Continental Telegraph 
Company's telegraph line; (5) Aborcorn, main road passing Jake Cliiuta; (fl) Hurvev- 
ing on the shores of Lake Chinta, Abercorn; (7) An Awcmbo; (8) Section of treo 
under which Dr. Livingstone's heart was buried ; (9) Folding bout on small Chiuta 
lake, Abercorn; (10) An Atonga; (11) S S. Adventure , Take Nyasa; (12) Usysiu; 
(13) Donnca lay; (14 and 15) North of TJsysiu; (16-18) Ficus, nonr Ueysia: (19) 
Camp on shore between Deep hay and JCaronga; (20) l.ooking south between Usysiu, 
and Deop bay. 

Yunnan. Wutts-Jones. 

Twelve Photographs of Yunnan, taken by Captain W. A. Watu-Joues, ilk. Pre- 
sented by Mrs. Wutt*-Jone», 

These photographs were taken by the lute Captain Watts-JonoB during his ex- 
plorations in Yunnuu in J90U. Although small in size, thev are remarkably clear. 

(1) Ferry on the Mekong river; (2) A side lagoon, Tali-fu lake; (3) Yaugtsc 
river at Shih-Ku; (4) First stage on Bhamo-Tali-fu road; (3) Maible temple near 
Tali-fu: (6) Chain suspension bridge over tho Shweli river; (7) Waterfall where the 
river leaves Momein plain ; (8) Oannl north of Tali-fu; (9) Remains of ancient lake- 
bed plain, Nan-tien valley; (10) Rice terraces, Shunning-fii valley; (11) Ohinoao- 
Shan village in Tooping vallej ; (12) Nun Ting valley. 


NJB.— It would greatly add to the value of the collection of Photo- 
graphs which has been established in the Map Boom* if all the Pellowe 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they will bo 
acknowledged. Should the donor have purchased the photographs. It 
will be uaefhl for reference If the name of the photographer and hie 
ad dr ess are given. 
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COLONIZATION AND IRRIGATION IN THE EAST AFRICA 
PROTECTORATE.* 

By B. B. BUCKLEY, O.S.I. 

Tttf, British Empire possesses in the East Africa Protectorate a depen- 
dency of which the value and advantages are at present but little 
known. The protectorate has been described as the Amerioa of India, 
since it offers opportunities for colonization by the natives of that 
country. It has a ooast-line some 400 miles in length on the Indian 
ocean, lying between Italian East Africa and German East Afrioa, and 
extending from the equator to about the fifth degree of southern latitude. 
The boundary on the south-west is the Anglo-German frontier, which is, 
more ot less, a straight line extending from the coast at Vanga to the 
point on Lake Victoria Nyanza where 1° of southern latitude cuts the 
cast coast of the lake. To the west lies a portion of the coast of Lake 
Viotoria Nyanza and the Nzoia rivor, dividing the East Africa Pro- 
tootorate from the British Protectorate of Uganda. This boundary has 
lately been altered so aB to inolude, in the East Africa Protectorate, the 
country lying generally to the east of the lake. The northern boundary 
is still indefinite, and, owing to the vagueness of this boundary, the area 
of the East Afrioa Protectorate is also indefinite, but it may be roughly 
stated at about 280,000 square miles, f exclusive cf the newly added 
tract, which is about 28,000 to 30,000 square miles in area. A material 
portion of this area, espeoially towards the north, is unexplored. The 
population of the original protectorate, excluding the newly added 


* Bead at the Boyal Geographical Society, January 27, 190!t. Map, p. 484. 
+ ‘ Prdcia of Information * concerning East Afrioa Protectorate, p. 20. 

No. IV.— Apkil, 1903.] 2 A 
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tract, is estimated at two and a half millions, but this figure is to a 
largo extent eonjeotural, and nearly one-half of the population resides 
in the territory whioh is not under direot administration, and where the 
estimate of the numbers is a mere gueBS. The better-known parts of 
the East Africa Protectorate oontain a very small * population to the 
square mile. Thus, in the province of Seyidieh the population is 
about seventeen persons to the square mile in an area of about 10,000 
square miles ; in Tanaland it is only about three to the square mile in a 
tract of some 34,000 square miles ; Ukamba has the thickest population 
of any of the provinces into whioh the protectorate is divided, but there 
are only about twenty persons per Bquare mile ovor some 53,000 square 
miles ; while that part of the province of Jubaland whioh iB explored 
has less than two persons to the square mile over about. 17,000 
square miles of country. The population of the newly added pro- 
vince is not known, but it is thin. The average population of the entire 
protectorate may be put down at about ten to twelve persons per square 
mile. , 

The traveller, passing through the heart of the East Africa Pro- 
tectorate by the Uganda railway, cannot avoid noticing four important 
facts. First, the rich nature of the soil generally ; secondly, the almost 
entire absence of cultivation ; thirdly, the very small discharge in suoh 
streams or rivers as he may oome across; and, lastly, the extreme 
paucity of the population. ITe will certainly see more zebra, antelope, 
and ostrich than human beings from the windows of tlie railway 
carriage. 

The climate of the East Africa Protectorate varies, as might be 
expected, with the elevation of the lands above the sea. The country 
lies almost entiroly within 4° north or south of the equator, and it is 
difficult to realize that in the very heart of the tropics a climate can be 
found which is so pleasant as that which actually exists in a consider- 
able area of it. Near the coast the thermometer rarely falls below 70° 
Fahr,, and it rarely rises above 90° ; the monthly mean of the maximum 
temperatures in Mombasa in the coolost months (Maroh and April) is 
about 89° or 90°, and the monthly mean of the minimum temperatures is 
about 70° or 71°. In these parts the climate is damp and enervating. 
Put in the higher lands, say those whioh are 5000 feet or more above 
the sea, the climate is very different ; the thermometer rarely rises 
above 80°, and often falls below 00°. The returns at Maoliakos and 
Fort Smith (5000 to fioOO feet above the sea) show that the monthly moan 
of the maximum temperatures is rarely more than 70°, although the actual 
maxima for short intervals are of course higher, and that the monthly 
mean of the minimum temperatures is rarely above GO", and it falls 
at times as low as 50° or even 40°. This is the part of the country to 


* Pftg<* 34 of ‘ Precis of Information.’ 
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which reference will be made later, where the white man might live 
and flourish. 

The rainfall, which is suoh an important factor as regards the 
agricultural prospects of the oountry, may be said to average about 
40 inches in the year at the coast, and about 3C inohes in the lands 
lying at a higher elevation than 5000 feet. On the banks of Viotoria 
Nyanza, at a level of about 3700 feet above the sea, the rainfall is 
greater, and it averages from 50 to 70 inoheB in the year. The follow- 
ing statement is taken almost entirely from tho Report of 1001 of the 
British Association for the Advancement of Soienoo (p. 395) : — 
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The monthly rainfall statistics of the places included in the above table 
show that near the coast the south-west monsoon causes heavy rain in April 
and May, some 20 to 30 inches falling usually during these months ; light 
falls ocour from Juno to Ootober, and in November the fall is generally 
heavier ; Deoember to March are dry months. In the higher land, above 
5000 feot, the heaviest falls are usually in March, April, and May ; a dry 
season follows from June to October, when there is usually a second 
period of rain in Novembor or Deoember. 

Falls of more than 5 inohes in twenty-four hours appear to occur 
very rarely ; falls of more than 4 inohes are not frequent. The reoords 
w hioh exist are about to be supplemented by the institution of rainfall 
stations along the railway at intervals of about 40 miles ; it seemB most 
desirable that the meteorological observations of the protectorate should 
he digested and tabulated on some authorized system ; at present the 
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records are not kept in a uniform manner, and are not readily accessible. 
They are most important. 

The agricultural possibilities of the East Africa Protectorate are not 
as yet well known. Cocoanuts, mangoes, oranges, lemons, pineapples, 
plantains, flourish near the ooast. Maize, rioe, sweet potatoes, are culti- 
vated to some extent. In the interior millets, sweet potatoes, and 
Indian oom are the chief orops ; these are grown without irrigation, but 
often in a more or less uncertain manner, and the orop is said to be not 
only uncertain, but in most oases very light. Large quantities of rice, 
flour, and grain are imported at Mombasa ; the Indian workmen who 
have constructed tho Uganda railway have been mostly fed on imported 
grain. The soil in the higher lands consist largely of that oomtnonly 
called 44 blaok cotton ’’ soil, but there is also a red soil over a considerable 
portion of the uplands, which is said to be even more fertile than the 
black one. Tho higher lands are, to a large extent, volcanic, and there 
are steaming springs on the west side of the Great Rift-valley, 

Throughout tho district traversed by the railway it is universally 
said that crops suitable to the various elevations could be grown at 
almost any place with irrigation. There Beems to be littlo doubt that 
this is a fact. It does not, however, appear to have been established 
that irrigation is, in all oases, essential. It is a faot that in Borne 
parts, more particularly in the higher lands, crops of potatoes, onions, 
wheat, barley, otc., are grown without irrigation : but the outturn is 
very far below that of irrigated orops. It seems quite possible that, 
when the seasons have been more fully investigated and the proper 
periods for planting particular crops are better known, suitable crops 
may, in years of normal rainfall, be successfully cultivated on a large 
scale without irrigation. But it oannot be asserted that this is a faot. 
It may be that, although the temperature and rainfall appear suitable 
for certain crops which are not at present grown, the evaporation and 
absorption may, under the influence of the tropical sun, be too great for 
them. It would seem most desirable that experiments should be made 
to determine this point. 

There can, on the other hand, be no doubt that, with irrigation, the 
agricultural prospects are favourable. This is shown by the faot that 
at almost every railway station where there is any spare water available 
from the engine-tanks, the Indian workmen make little gardens in 
which vegetables grow luxuriantly. The guard of one ballast train had 
mint, ohillies, potatoes, and radishes growing well, but he said they 
needed frequent waterings, or the plants were soorohed up by the strong 
sun and rich soil. In the settlement of Nairobi, where the staff of the 
railway is established, all English vegetables oan, with irrigation, be 
grown at all seasons. Peas, oabbages, lettuces, and potatoes oan be had 
at any time of the year. Potatoes, whioh are now mainly supplied from 
France, have done particularly well, and it seems possible that the trade 
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in them may extend to the. ports on the East Coast of Africa. The 
manager of the Uganda railway haB arranged a through rate for potatoes 
with the B.IS.N. Companies’ steamers, and spooimeu consignments 
have been sent to the south, and even to Durban and Natal. The vast 
rolling plains of grass, in which the zebra and antelope now find 
abundant pasturage, might, thero seems little reason to doubt, be turned 
into sheetB of wheat, oats, and other cereals, possibly without, but 
certainly with irrigation, where that is possible. These plains lie in 
the temperate tracts where Europeans can live in fair oomfort, and if 
they will, they might, to some extent at any rate, labour with their 
own hands. The olimate and soil in these parts seem suited for 
European fruits and vines, and it is most probable that the few available 
souroes of irrigation would be most advantageously employed in their 
cultivation. 

The Uganda railway, which is now praotioally completed, is a 
magnificent monument to the skill, perseveranoe, and energy of the 
engineers who have designed and constructed it. The railway rises 
from the level of the sea at Mombasa, with a maximum gradient of 
2 feet in 100, to a height of 8320 feet above the sea, and then it drops 
again to 3770 feet at the shores of Lake Victoria Nyanza. Throughout 
its length of 684 miles from the sea to the lake the railway is rarely 
on the flat, and its oourse is rarely in a straight line. It is almost 
always twisting and winding among the hills, and, at the same time, 
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either raising itself on gradients, often as steop as 1 in 50, over some 
eminence, or dropping into a valley at the same rate of descent. At 
the Kikuyu oscarpment the lines wind down some 1400 feet, by a 
series of skilfully designed benches in the hillside, into the Great 
Rift- valley ; then on the further side of that wonderful depression 
they rise more than 2000 feet again, up the steep slopes of the 
Mau oscarpment. In its course the railway passes through tracts of 
country whioh vary almost as muoh as the plains of the valley of the 
Ganges vary from the highlands of Scotland. Some 40 miles from the 
coast the pitiless Taru wilderness, which has absorbed so many human 
lives, stretohes for a length of some 60 or 70 miles, and in that length 
the rails are raised from 600 to 1800 feet above the soa. The wilderness 
is covered with Borub jungle, and the soil is said to be productive ; but it 
is waterless and almost devoid of any form of life. In parts the railway 
has pushed its way through thiok forests, mostly in black loamy soil of 
considerable depth ; in others it rises and falls over rolling grassy 
plains of vast extent, whioh are thick with game feeding on the 
luxuriant pasture. 

It will be readily understood that the engineers had no small 
physical difficulties to contend with in such a country. It had from 
the first boon determined that the railway should bo so constructed 
that the trains should always proceed with tho engines in front of them, 
and that “ reverses '* should not be allowed on the permanent line. If 
they had been permitted, it would have been comparatively easy to 
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have olimbod, by a series of zigzagB, up and down the Bteep hillsides. 
JJut this would havo involved the dangers, which aro inseparable from 
such a system, under which a broken coupling might, and probably 
would, wrook a train; or an inexperienced or careless driver might 
easily overrun tho dead end of a “ reverse,” and either launch his train 
over a precipice or drive it into a cliff. An alignment had to be sought 
out, often in thick jungle, on whioh rails could be carried straight 
ahead with a maximum gradient of 1 foot fall or rise in every 60 feet 
of length ; numerous trial lines had to be run and experimental drifts 
cut through the jungle to determine the right course to jmrsue. The 
result must be pronounced a masterpieoe in engineering skill. It must 
not, mortovor, be forgotten that the engineering difficulties were not 
the only ones which had to be overcome. The natives of tho country 
wore few in number, unskilled, and, with very fow exceptions, quite 
unwilling to work ; consequently nearly the whole of the labour force 
was obtained fiom India. In many parts there was little or no water, 
and absolutely no food for the workmen; speoial arrangements were 
consequently necessary to oarry water by the railway itself, bb it was 
made, and to import and deliver grain for the workmen at the points 
where work was progressing. In parts wild animals were a sorious 
Bouroe of danger, and special arrangements had to be made, which were 
not always suooessful, for the protection of the workmen from lions. 

The Uganda railway, in addition to the political effects of its 
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construction, must have, and indeed already has had, a marked effect on 
the habits and mode of life of the natives. It has brought them into 
immediate oontaot with civilization, and opened up possibilities of trade. 
It has calmed inter-tribal animosities, and checked the feudatory raids 
of the aggressive raoes. It has opened up the whole of the countries 
lying near the coast-line of the Viotoria Nyanza lake to comparatively 
easy oommunioation with the sea and with Europe. 

Lake Victoria Nyanza is about half the size of England. The 
surveys of it are most imperfeot as yet, and the shores are but partially 
explored. There is a survey of the northern part, whioh shows the 
coast-line and the islands lying between Fort Florenoe and Entebbe, 
the oapital of the Uganda Protectorate. A small steamer, which was 
laboriously carried up partly by rail, partly by cart, but mainly by 
porters from the coast, runs between those two places, but it will shortly 
be supplemented by two much larger ones, whioh the Uganda Rail- 
way Administration is now constructing on the shores of the lake, to 
navigate it, and to carry to the railway terminus at Port Florenoe the 
trade whioh the oountry bordering on the lake may supply. The survey 
whioh has been made shows that, in addition to the many visible 
islands whioh are dispersed over the northern portion of the lake, and 
which are in themselves dangerous to navigation by night, there are 
hidden dangers in the Bhape of rocks whioh lie below the surface. The 
new steamers which will shortly float on Nyanza will need to prooeed 
with great caution when venturing into unexplored waters, and a 
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detailed survey is being made by Commander Whitehouse. It is at 
present impossible to tell where a sunken and invisible rook may not 
lie beneath the surfaoe. This danger is increased by the fact that the 
level of the water in tho lake varies from month to month and from 
yoar to year, so that a sunken rook whioh may at one time be at a safe 
distance under water, would at another time wreok a boat whioh hap- 
pened to pass over it. It would be a work of some difficulty to find and 
demarcate these rooks. 

The fluctuating level of Victoria Nyanza is a matter of great interest, 
both to engineers who may regard the lake as a vast reservoir from 
which the summer supply of the Nile might possibly be increased, 
and to students of physical geography. Sinoe 1893, records of the level 



of the surfaoe of the lake have been kept at several plaoes in the 
northern part of it, but these records have to be studied with care 
and aooepted with much oaution, or erroneous deductions may readily 
be drawn. The lake-levels whioh are in the Appendix * are tabulated 
by months only, but the readings have generally been recorded daily, 
as shown in the last table. During the years 1896, 1807, and until 
October, 1898, the three gauges at Port Alioe or Entebbe in Uganda, 
at Port Victoria, on the Berkeley gulf in the north-east corner of 
the lake, and at Lubwa’s near the outlet of the Viotoria Nile, must 
be read only as recording the fluctuations in level at those places ; the 
zeros of the three gauges were not supposed to be at the same level, nor 


* I am indebted to Major (now Sir Robert) Haubury Brown, o.m.g., Cairo, for these 
figurea. 
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was the reduced level of them known. But in Ootober, 1898,* the zeros 
of the gauges are said to have been adjusted to the same level, and tho 
readings appear to show that this was really done, or, at any rate, it 
was approximately done. This is shown by the faot that there wbb 
very little variation in tho level of the lake during that month at any 
of the three stations, as the “ average ” reading was 3 feet 3 inches at 
Port Alioe; 3 feet 3£ inohes at Port Victoria; and 3 feot 1~ inoh at 
Lubwa's : the variation betwoon the maximum and minimum readings 
of the whole month was only If inoh at Tort Alioe, 3- inches at 
Port Viotoria, and 2A inches at Lubwa’s. These figures seem to prove 
that at that time the zeros of the gauges must have been at the 
same reduced level, or, at any rate, within 1 or 2 inohos of it. The 



subsequent readings, however, show divergences, which it is oertainly 
difficult and apparently impossible to reoonoilo. 

The gauges at Entebbe and Lubwa’s, at any rate, were fixed in 
October, 1898, at practioally the Bame level; yet in Deoembor, 1899, 
when the lake only varied 2J inches in level, the Lubwa’s gauge read 
14 incheB lower than the Entebbe one : in July, 1900, it was 15 inohes 
lower, and in May, 1901, it was 27 incheB lower. The last table in 
the Appendix shows the daily readings at three places. These are 
plotted in the following diagram : — 

It will be seen that from Maroh 1 to May 15, 1901, tho Entebbe 
gauge rose 3 feet, the Kisumu gauge rose 2 feet, and the Lubwa’s gauge 
1 foot 7 incheB. It seemB impossible that these figures oan l>e correot. 

Pago 393, Iteport of tho British Association for tho Advancement of Scionoe, 1901. 
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It has been suggested that the lake-lovel is affected by the wind. This 
is undoubtedly the case at Kisumu, where the gauge regularly rises and 
falls with the wind, and it is no doubt so, to some extent, on all places 
on the lake. But though the wind onuses fluctuation in level, its effeots 
cannot continue to influence the gauges steadily for long periods ; during 
the first three days in March and about May 15 the gauges wore stoady, 
and it seems incredible that the general level of the water surface could 
have risen 17 inches more at one place than at another. Lubwa’s is 
only 70 or 80 miles from Entebbe aB the crow flies, and both places are 
on the body of the lake. It seems impossible to reconcile those dis- 
crepancies ; it would appear that either the readings must be wrong, or 
the level of the zeros must have been changed, or the gauges must be so 
placed that they do not record the true level of the lake. It is greatly 
to bo regretted that those discrepancies occur, as they throw much 
doubt on the records. It is most desirable that a really reliable bench- 
mark should be made in the neighbourhood of each gauge, and tha£ tho 
level of the zero should be tested from time to time. This has not been 
done. The Entebbe gauge was moved in 1901 to a better site, and 
there was a hiatus of some months in the readings. The new gauge 
and the old one were not connected by levelling, nor was the zero of 
either referred to any permanent bench-mark, so the connection between 
the now and old readings is lost. The local officers who deal with 
tho gauges are busy men, and have but littlo time to dovote to this 
subject They also, perhaps, fail to appreciate the importance, so 
apparent to an engineer, of preserving an absolutely accurate reoord of 
the level of the datum of the gauges. 

The catohment area of the lake, as taken from the maps, is about 

95.000 to 100,000 square mileB, including the lake itself, which is about 

20.000 square miles ; but the surveys, both of tho lake and the surround- 
ing countries, are, of course, imperfect. Many rivers and streams flow 
into the lake, but tho only outlet is the Nile at the Kipon falls near 
Jinja. The rainfall returns show that in the northern portion of the 
lake the annual rainfall iB from 40 to 70 inches ; but over 90 inches was 
reoordod at Mumia’s in 1897. The rainfall iB probably leBS in the 
southern parts, and it is generally assumed (on very imperfect data, 
however) that the ordinary rainfall over the catchment is about 30 
inches. It is interesting to note what a small proportion of this water 
passes over the only esoape from the lake at the Kipon falls. These 
falls may possibly draw off from the lake suffioiont water to lower it 

9 inohes or a foot in the year, but evaporation and absorption must 
be at least Bix or eight times as muoh aB this. 

The Kipon falls would be better described as rapids. There is a 
rooky barrier of hornblende sohist, like an embankment, across the 
channel where the Nile issues from the lake. This barrier is perhaps 

10 to 12 feet above the ordinary lake-level, and would, if it wore 
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continuous, completely dose the outlet. Bnt it is broken in three places 
by gaps in the barrier, and the water rushes through these like the 
discharge from the under-sluioes of a weir. The barrier, fiom shore 
to Bhore, is perhaps 1200 feet long, and the three gaps in it are 
probably less than 300 feet, but they have never been measured. 
The water of the lake above the barrier is about 14 to 15 feet above 
that in the river below. The depth of water in the breaches through 
whioh it rushes has never been ascertained, but it probably does 
not average more than 6 to 8 feet; it is oertainly less in plaoes, 
as the rooks can be seen below the water. The discharge over 
the falls varies with the level of the lake.* Mr. Willoooks gives the 
minimum discharge of the Ripon falls as 25,000 oubio feet per second, 



BIPOK FALLS 

and the maximum as 30,000 oubio feet; but these seems reason to 
think that the minimum diBoharge may fall as low as 15,000 oubio feet 
per second. But even 30,000 oubio feet per seoond would only draw 
Jy part of an inch off the entire surfaoe of the lake in one day, or 
about 1£ inoh in a month. The lake rarely falls quiokly; the most 
rapid fall shown by the gauge-readings was in October, 1900, when a 
fall of 10 inches in eight days is reoorded at Fort Ugowe, but this is not 
corroborated by the other gauges, and must be reoeived with doubt. 
The Lubwa*s gauge in August, 1899, fell 1 foot in a month, and 11 
inches in sixteen days ; the Entebbe gauge, however, only fell 6 inohes 
in the same month. To lower the lake 6 inohes in a month would 


* * The Nile Reservoir Dam at Assuan,* p 18 
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require a oonstant discharge of 150,000 cubic feet per second, or five 
times the probable maximum discharge of the falls; to lower it 11 
inohes in sixteen days would need about 500,000 oubio feet per second 
for that time; to lower it 10 inohes in eight days would require a 
discharge of nearly a million cubic feet per second, or about thirty 
times the probable discharge of tbe Ripon falls. It seems clear, then, 
that, in any case, the discharge from the Ripon falls is only a small 
faotor in the matter. It is evaporation from the surfaoe whioh is 
the main cause of a drop in the lake-levels. A fall of 6 inches 
in a month seems to be a high rate of fall for the lake generally; 
as the Ripon falls only take off a little more than one inoh as a 
maximum, it follows that a high rate for evaporation and absorption 
would be 5 inches in a month on the supposition that there was no 
rainfall ; but there would always be some rainfall and some flow off the 
catchment, probably aggregating 2 inches at least. So the maximum 
evaporation and absorption is probably not greater than 7 or 8 inohes 
in a month, or say i inoh to § inoh a day. On the other hand, if the 
Lnbwa’s gauge is correct, and the lake really did drop 11 inches in 
sixteen days, it follows that the maximum Iobb from evaporation and 
absorption must be much greater. For in the sixteen days the falls 
would take off less than one inoh from the surface of the lake, so the 
loss from other causes must have been more than 10 inches, or more 
than { of an inoh a day. This is highly improbable. 

The maximum rise whioh is recorded in the lake was in 1901, when 
it was almost 10 inohes in fifteen days. This rise may be reasonably 
explained as follows. 

The catchment area, beyond the limits of the lake itself, is approxi- 
mately three times the area of the lake. So that, if half the rainfall 
on this catchment flowed into the lake in any given time, the level of 
the lake would be raised (were there no loss) by (1) the depth of rain- 
fall on the lake plus (2) one and a half times the depth of rainfall on 
the oatohment beyond the lake. So a fall of 6 inohes over the whole 
oatohment in fifteen days (were there no loss) would raise the lake (1) 
6 inohes plus (2) 9 inohes, or 15 inches in all. During the time the 
loss due to the Ripon falls would be about half an inoh, and the evapora- 
tion and absorption might aooount for about inohes. So, on this 
hypothesis, the net rise in the lake would be 10 inohes in fifteen days. 
The calculation depends, of oourse, on two main assumptions: first, that 
the flow off the oatohment is half the rainfall; and, seoondly, that a fall 
of 6 inohes in fifteen days might ooour over the entire oatohment. 

The available data are quite insufficient to prove whether these 
assumptions are oorreot; all that oan be said is experience elsewhere 
shows that they are not unreasonable. 

All these considerations point clearly to the conclusion that the 
rise and fall of the lake is mainly— almost entirely— due to climatic 
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considerations, and is but little affected by the draught of the Nile at the 
Ripon falls. Engineers who calculate on the lake as a vast storage 
reservoir for irrigation would do well to remember that the converse 
of this is true — that is, that no works they oan construct will enable 
them to control anything but a very Bmall percentage of the rainfall on 
the catohment of 100,000 square miles. Nature, not man, rules over at 
least nine-tenths of that rainfall ; it is incessantly either falling from 
the skies or being drawn up to them again. It is only the residue 
escaping at the Ripon falls which man can deal with. This is com- 
paratively a small amount, not greater than the maximum discharge of 
one of the great oanals in Egypt. 

About halfway between the coast and the great lake the Uganda 
railway reaches an elevation of 5000 feet above the sea, and for 250 
miles or more never drops bolow that elevation. In thiB part there is 
a country not less than 1 5000, nor more than 10,000,* feet above the sea, 
which is rich, temperate, and in parts beautiful. It is hard to con- 
ceive that such a tract can exist in the heart of Afrioa, within a 
few miles of the equator. There are forests in parts, open plains in parts, 
park-like lands in parts covered with rich grass and dotted here and there 
with trees. This tract of oountry, which extends over an area of some 
ten or twelve thousand square miles t-— say the size of England north 
of Liverpool and Sheffield— is almost uninhabitod at present, and 
it offers a field for colonization l»y Europeans, which, bo far as climate, 
at any rate, is concerned, seems eminently suitable. The world in East 
Afrioa says that not only this traot, but the protectorate generally, 
only neods irrigation to be a magnificent agricultural country. This is, 
however, a statement which must bo received with caution ; it would 
certainly seem to be the case that the great graBsy plains which extend 
for many miles on the Uganda railway need nothing but water to make 
them as productive as tho valleys of the Ganges or the Nile. But the 
question of tho irrigation of those plains is not an easy one ; it is one 
which obviously needs consideration and discussion, and this paper is 
mainly written to discuss it. 

Many people who talk of the necessity of irrigation seem often to 
forget tho elementary faot that irrigation oannot be effeoted without 
water ; they, too, have frequently not even the most vague idea of the 
volume of water necessary to mature a orop. Kivers are, of course, the 
most obvious source of supply, but tho rivers, in tho higher lands 
through which the Uganda railway passes, aTe too insignificant and 
uncertain in their discharge to irrigate any large traots of oountry. 

There are three main rivers in tho protectorate : the Juba, the Tana, 
and the Sabaki. The Juba river forms, for a great portion of its course, 


* Pago J) of Sir H. Johnston’s Report (Africa, No. 7, 1001). 
f Ibid. 
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the eastern boundary of the northern part of the British territory. It 
rises in the highlands of Abyssinia, and has a perennial discharge, 
which is small in the dry season, but is considerable during the two 
flood seasons. These ocour from July to October, and again in Maroh 
and April.* The Juba is navigable for about 400 miles from the sea. 
The Tana river rises from the snows of Mount Kenya, and in the high- 
lands of the Kikuyu and Settim hills ; it is said to be a considerable 
stream in its higher reaches, but to beoome materially rcduoed in volume 
before it reaches the sea. It is navigable for about 200 miles. Tho 
banks of this rivor, in its lower reaches, are cultivated f to a considerable 
extent, and the fields are irrigated by little oanals cut from tho river. 

It seems probable that irrigation schemes of considerable magnitude 
might be possible from the Juba and the Tana, especially in the higher 
lands, but no reliable data are available as to the discharges of the 
streams or of the country which might be benefited. 

The greatest interest, however, attaches to the Sabaki river and its 
tributaries, as they lie in the best known parts of the protectorate, in 
the neighbourhood of the Uganda railway where colonization, either by 
Europeans or by natives of India, seems not only possible, but desirable. 
The Sabaki river has two main tributaries, the Athi and the Tsavo. 
The former rises a little above Nairobi, in the Kikuyu hills, and flows 
in a south-easterly direction, more or less parallel with the railway, 
until its confluence with the Tsavo river. At Nairobi, one of the 
tributaries of the Athi river has a small perennial discharge, perhaps 
30 cubic feet per second ; but lower down, the Athi river for a great 
portion of the year is said to be only a series of pools, with little or no 
flow at all between them. The Athi is subjeot to oooasional floods, but 
no data are available of their duration or volume. The Tsavo river 
rises in Mount Kilimanjaro, a beautiful snow-clad mountain over 19,000 
feet high, which lieB in Herman territory just beyond the boundary 
between British and German East Africa. It has a perennial disohargo, 
which the engineers of the railway estimated to he about 380 cubic feet 
per seoond. There are no acourate gaugings of the river, and it is not 
improbable that the discharge may fall below this estimate, but, as the 
river is snow-fed, there must always be a considerable volume of water 
in it. It is the only river in this part of East Africa from which 
perennial irrigation, on anything but the smallest scale, is possible ; 
tho Bupply might be Buffioient to irrigate from 30,000 to 40,000 acres of 
land, and it would probably be possible to get two crops a year from 
this area. The best plan, apparently, would he to throw a weir across 
the Sabaki river below its confluence with the Tsavo, and to dis- 
tribute the waters of both rivers over the traot which was most easily 

* Pages 27 and 28, 1 Precis of Information ' concerning the British Eaat Africa 
Protectorate. 

f Page 50 of * Prtfois of Information.' 1901. 
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irrigable. The irrigated land would be at about an elevation of 1200 
to 1400 feet above the sea, and should be suitable for sugar-cane, opium, 
and millet crops. The tract whioh would be irrigated lies within the 
field of action of the tsetse fly. This is a faotor whioh must not be 
overlooked. It might prove difficult, or even impraotioable, to cultivate 
where this pest holds sway. 

It has been suggested that the great Tarn wilderness, whioh lies at 
an elevation varying from 600 to 1800 feet above the sea, might be 
irrigated, possibly from the Tsavo. This scheme does not Beem feasible, 
and even if the waters of the river oould be led on to the wilderness, 
the area whioh could be irrigated would only be a very small fraotion 
of it. 

In the tract of land whioh might be suitable for colonization by 
Europeans, lying at an elevation of more than 5000 feet above the sea, 
there are small hill streams. Some few of these have a small perennial 
discharge, but it is very Bmall. In the 250 miles of railway whioh runs 
through these highlands there may be four or five streams, such as the 
Morendat, the Gilgil, and Niozo, of whioh the minimum discharge is 10 to 
15 oubic feet per second. If this discharge were fully utilized, as it 
easily could be, two crops a year might be raised on a widely distributed 
area of say 10,000 to 12,000 acres. But what is this in a tract of 2000 
or 3000 square miles? Already some small beginning has been made in 
irrigating lands from tho small river at Nairobi (5400 feet). A little 
artificial channel some 8 feet broad has been made, and irrigation of 
potatoes and garden orops is effected. About 5 or 6 miles from Nairobi, 
also at the Biverside Farm, large orops of potatoes have been secured by 
irrigation, and all European garden produce has been successfully grown. 

The hill streams, however, are not, of oourse, limited to their 
perennial discharge ; they, and many others which have no perennial 
discharge at all, but run absolutely dry for a great portion of the year, 
have torrential discharges after periods of heavy rain. It would, no 
doubt, be possible to find among the hills many suitable sites for 
reservoirs in which a portion of the floods oould be impounded, and this 
appears to be the only possible way in which any considerable area oould 
be irrigated in the uplands of East Afrioa. It is doubtful whether, in 
plaoes, the soil would be sufficiently retentive to hold the water, and the 
sites would have to be seleoted with oare. It is improbable that these 
reservoirs could be on a large scale, but they would generally oonsist of 
earthen embankments aoross gorges, with probably a masonry escape for 
a by-pass. The reservoirs would be dotted about the country with 
probably two or three farms of a few hundred acres, eaoh dependent on 
each reservoir. The reservoirs and supplementary works would vary 
greatly in cost according to oiroumstances, but this system of irrigation 
would be far more expensive than that of utilizing the small perennial 
discharge whioh is available in a few streams, 



THE EAST AFRICA PROTECTORATE. 


:S65 

It has been suggested that artesian wells might produce a good 
supply of water. It is extremely probable that suoh wells would suooeed 
in plaoes. A boring was made in the Taru wilderness, but it was 
carried t» a depth of 60 feet only, where it ended on granito rock and 
produced no water ; it is now proposed to sink a well to a greater depth 
somewhere on the Eapiti plains. But such wells, even where they did 
produce water, would only give a moderate discharge ; any extensive 
irrigation of crops from them would probably be financially impossible. 
But thoy would be invaluable on the great prairies of grasB, where 
countless herds of cattle ‘could be raised in luxury if water oould be pro- 
vided for them to drink throughout the dry season. It is improbable 
that these vast plains could ever be laid down in grain, as they might 
be if they could be irrigated, but thore seems no reason why they should 
not be converted into farms for sheep, cattle, and poultry. The great 
flocks of the Masai tribe are evidence of this. 

In Italy and in Baluchistan a system of irrigation is adopted which, 
might be successful in some parts of East Africa. Timno] s are run into 
the hills, tapping underground streams, which are led out to tho surface 
through the tunnels. The channels are called fontanelli in Italy, and 
karezos in Baluchistan; they are not difficult to construct when the 
circumstances are suitable and timber is cheap, but they require labour 
skilled in this particular kind of work, whioh would not be available in 
Africa. 

It would appear, then, that the East Africa Protectorate is not, as 
far as can be seen from the information at present available, a oonntry 
for grand irrigation projects. Thore may be plaoes on the Tana and 
Juba rivers where large perennial canals are possible; but this ie 
doubtful. It is a country whioh can be best developed, from an agri- 
cultural point of view, by utilizing to the utmost the natural rainfall, 
and by supplementing this by small storage works whioh would im- 
]>ound the fluctuating discharges of the streams. Suoh works must 
necessarily be soattered. 

It has already been stated that the population in the EaBt Africa 
Protectorate only averages about ten to twelve persons per square 
mile, and that there are parts of it, whioh are the most temperate and 
■the most healthy, where there is hardly any population at all. There 
can be little doubt that, even without irrigation, the country oould 
support a muoh greater number, and that, in those parts where irriga- 
tion is possible, three hundred or four hundred persons per square mile 
could flourish. The natives of the country are apathetic, and not given, 
as a rule, to agriculture. The oolonization of the temperate highlands 
by Europeans or Eurasians, and of the lowlands by the natives of 
India, is a scheme whioh seems a promising one. It is by no means 
improbable that, if inducements were offered to the Indians who have 
•constructed the Uganda railway, and if arrangements were made to 

No. IV. — April, 1908.] 2 n 
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help them to bring their familiog to this country, a beginning might 
immediately bo made. There are now almost eight thousand of these 
men in the protectorate, and among them there must be a percentage, 
probably a small percentage, who would remain, but they would require, 
and should be offered, liberal terms. No European or Eurasian oolonist 
oould settle, at present, who had not Borne capital at hiB disposal, and 
probably few would come until the agricultural prospects of the country 
were more clearly demonstrated. It would seem desirable that the 
government of the protectorate — 

1. Slfculd institute a model agricultural farm in some part of the 
highlands, and test experimentally the growth of different crops, both 
with and without irrigation. 

2. Should investigate in tho lower lands the prospects of perennial 
irrigation from the Juba, Tana, and Tsavo rivers. 

3. Should record more systematically, and at more numerous stations 
than at present, the meteorological conditions. 

4. Should make trial borings for artesian wells in a few places, 
seleoted by geological experts. 

6. Should construct in the neighbourhood of the farm a small storage 
projeot as a model and guide to settlers. 

It is quite certain that the agricultural advancement of the East 
Africa Protectorate must be slow. Irrigation works would l)e a 
material aid to that dovolopment, but it must not bo anticipated that 
they will be anything more than supplementary to the natural con- 
ditions. The greater proportion of the count r\ must necessarily be 
cultivated by means of the rainfall alone, and irrigation can only be 
practised in favoured localities which offer natural facilities. There 
can be no doubt that, whatever other prospects there may be before it, 
the country offers many advantageous agricultural conditions for the 
emigration both of Europeans and Indians; the construction of the 
Uganda railway has immensely increased tho potential value of 
those oonditious, and has advanoed by many years the civilization 
and development of one of the most interesting countries in tropicul 
Africa. 
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Heforo the reading of tlio paper, the Chairman (Colonel G. E. Chukch) said : 
1 now have pleasure in presenting Mr. Buckley, who will favour us with his paper 
on “ Colonization and Irrigation in the East Africa Protectorate.” 

After the reading of the paper, tlxe following discussion took place : — 

Sir Francis O'Cali.agiiax : I was fortunate in being in East Africa at the 
time the author of the paper just read was on his tour, and still more fortunate in 
having had tho advantage of his company on the journey between Nairobi and 
Uganda proper, including the visit to the Ripon falls and the return across the lake 
to Port Florence. The author has touched but lightly on the question of coloniza- 
tion, but this quoBtion is of supremo importance to the future of East Africa. Ho 
mentions that the country might be peopled with surplus population from India. 
In this opinion I fully concur, and, moreover, that it is the only feasible plan for en- 
suring an industrious population, and for the supply of labourers for Buch portions 
ot the country as may be suitable for white settlers. No matter bow good the 
climate, white men will not do manual labour where they are surrounded by 
inferior black races. The difficulties now encountered in South Africa exemplify 
this fact. Until the vast regions still available in Canada, South Africa, and 
Australia have been filled, it Beems unlikely that tropical Africa will attract white 
settlers except as planters or traders. The importation of Indians will, to begin 
with, bo costly, as whole families must be brought over at the expense of the State, 
and supplied with food and shelter until they have time to clear and cultivate 
sufficient land for their own maintenance. The natives of East Africa, so far as the 
experience of the railway constructors go, are essentially lazy and incapable of 
sustained labour. So long as they can grow sufficient food to support life, they will 
not work continuously. When they find a doad animal they eat it raw, tearing off 
the flesh like wild beasts. 

The soil for the most part in the districts traversed by the railway is rioh, but 
very porous, henco rain falling on it rapidly disappears. The rainfall of one year 
compared with another seems very irregular, some being very dry, and others wet. 
The year previous to the author's visit was, as regards the district between the 
Great Rift valley and the lake, an exceptionally dry one, while since that visit in 
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April last there have not been three consecutive dry weeks, and [only on two 
occasions have two weeks in succession been without rain. Shortly before the 
visit of the Secretary of State for the Colonies there was a downpour extending 
over a considerable area in this district, whioh exceeded an average of 1 inch per 
hour for four hours, doing much damage to the railway works. Had it not been 
for this damage it might have been possible to have taken Mr. Chamberlain’s party 
right up to the lake, but his time being limited, no risk of detention could be taken. 

The potato trade mentioned fa making fair progress, the exports to Zanzibar 
and to South African ports being steady, and as much as 60 tons has been exported 
in a month. An export trade in beans, which promises well, has also arisen. 

Regarding the author’s remarks on the prospects of irrigation, it would be an 
impertinence for any one not himself an expert in this branch of engineering to 
criticize even favourably the opinions of one of the leading irrigation experts of 
India. 

Sir Harby Johnston : I have not anything of very great importance to add to 
the interesting and instructive paper to which we have listened ; in fact, I came 
here more to be informed than to offer any information. But I may perhaps add 
a few words about the subject of the gauges and the attempts to ascertain the 
varying levels of the Victoria Nyanza, and perhaps a few additional words about 
the Nandi plateau. I think one reason why there is such a remarkable divergence 
in the records of the levels of the lake is, that perhaps those of us who in the 
earlier days lixed the places where these levols were to be ascertained chose un- 
wisely. Of course we thought, to begin with, of places which were safe and where 
we had European agentB established ; but Lubwa’s, I should think, is not a good 
spot at which to get accurate levels of the Victoria Nyanza, for already there 
is a discernible current trending away to the Hipon falls and the discharge of the 
Nile, and thiB possibly may influence to a slight extent the level of the lake at 
Lubwa’s compared with the level at Entebbe and bo mo othor points. I should 
be disposed to BuggeBt,if wc wished to get the general level of the Victoria Nyanza, 
the best way would be to obtain those records from some of the islands that fringe 
the northern shore, where the level of the water would be more generally distributed, 
and not so much driven up into narrow gulfs or affected by the outfall of the Nile 
at the Hipon falls. There is no doubt the effect of the wind on the Victoria 
Nyanza is very remarkable. At some seasons of the year it seems to establish — tor 
the wind is not uniform — it seems to establish something like a regular tide, with 
an average foot rise and full at the head of the narrow gulfs. Mr. Fowler, who 
is at the head of the Uganda Marine, and who has known the Victoria Nyanza now 
for several years, is of opinion that the effect of the wind is to establish a certain 
rocking of the lake, a certain uniform rise and fall, especially in the gulfs and 
estuaries, which aro the places up to the present where most of these stations for 
recording the rise and fall have been established. Then another point that iB in- 
teresting as regards the Victoria Nyanza is ihe dhcerniblo current right across the 
lake from the mouth of the Kagera (the most important affluent to the Victoria 
Nyanza), right across into Napoleon gulf, and so out at the Nile. It really looks 
as if the Kagera wbb the ultimate source of the Victoria Nile. Another interest- 
ing point for investigation, as our knowledge of Africa increases, is that the 
Victoria Nyanza seems to be a basin with a narrow rim all round. Perhaps it may 
be found that the structure of the rocks along the northern coast is such that it 
is possible for the waters to filter away through Ihe rocks. Although there is only 
one ostensible outlet, yet you will find many streams rise within a few miles of 
Victoria Nyanza — riso from the rim and flow northwards to feed the Nile. When 
Captain Speke first traversed those regions, he actually believed and recorded on 
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his map that the Victoria Nyanza had four outlets. But, as a matter of fact, there 
is only one actual outlet ; yet within a few miles of the watere of the Victoria 
Nyanza, from the slope of those hills or downs which rise to a height of about 
1000 feet above the level of the lake, from their northern elope, pour away those 
marshy streams. Then again, on the south shore, it has beon remarked how very 
near to the waters of the Victoria Nyanza rise the streams which flow into Lake 
Tanganyika. Again, all this considerable tract of country to the Bouth of the lake 
is much below the level of the Victoria Nyanza. Here, again, we seem to have a 
very narrow rim of land that is but a little higher than the level of the Victoria 
Nyanza, and not very muoh higher than the lower country beyond the lake’s basin ; 
but it is quite conceivable that, by some slight change in the surface of the land 
here, the waters of the Victoria Nyanza might flood all Unyamwezi and drain 
away through the Cougo basin to Tanganyika. Mr. Fowler, who has studied the 
Victoria Nyanza more perhaps than any other European, is of opinion that it is 
a remarkably shallow lake compared with Tanganyika. He wont to the middle of 
the lake, and the deepest soundings were only 240 feet, which is comparatively 
trivial compared with Tanganyika. I might say a word of the very important 
province Kisurau (the Nandi plateau), which was not alluded to directly by Sir 
Francis O’Callaghan. If the Uganda Railway needed any justification as apart 
from a means of reaching Uganda, it would receive that justification in this tract 
of country, which is the most valuable part of the whole East Africa Protectorate. 
Here there are abundant streams of water ; here you have in many parts no in- 
habitants at all, in any case fower inhabitants than in the sparsely populated 
country round Nairobi. The land iB more elevated, covered with rich grasses, 
and is entirely free from the tsetse fly, and I think is most obviously suited for the 
settlement of white people. No doubt, between the Rift valley and the coast 
there are many tracts which could be colonized by Indians. 

Mr. T. E. Fuller (Agent-Gonoral for Cape Colony) : I did not at all expect to 
be called upon this evening, and I have certainly no information whatever to add 
to the very interesting address which we have heard to-night, particularly from 
Mr. Buckley. I have been extremely interested in what I havo heard, and been 
reminded of this fact : that the problems we have had discussed to-night are really 
the problems of all South Africa — I mean the irrigation problem ; the great problem 
how to turn comparative desert, in which there may be various elevations, various 
descriptions of climate and population, into habitable country; and it has been my 
pleasure to talk to Mr. Buckley about our own problems in Cape Colony, and now 
in the Free State, and in the Transvaal, and they are very similar indeed to these 
problems which we have had described to-night. It may not be known, perhaps, 
to all that really there iB no certain cultivation— I was going to Bay, south of the 
Zambezi — except just on the fringe of the coast, without irrigation. In the 
Transvaal, it is true, there are parts of the country where you may, to a consider- 
able extent, reckon on rainfall ; but taking it generally, apart from the fringe of 
the coast, you need the engineer to storo your water, and bring the various tribu- 
tary streams from the mountains. At the foot of the mountains the Dutch build 
their homesteads, so as to be near tho watershed. 1 have been extremely interested 
in irrigation. Let me say there was no one more warmly interested in the wholo 
of South Africa, more profoundly interested, than Mr. Cecil Rhodes. I had the 
pleasure of being a neighbour, a friend, a political and social friend, of Mr. Rhodes* 
for many years, and if we got a little dull over politics — for we frequently met — we 
used to lead him to the map of Africa; for he knew every part from north to 
south, and Mb table was one of the most interesting meeting-places, people lroxn 
the interior constantly coming in with their little quota of information. There 
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are other problems, political problems, but we have all to learn that for the real 
advancement of the country, the material and physioal problems are of far greater 
importance. 

Captain K. Crawbhay : I do not know that I can add anything to the weighty 
paper now under discussion, unless it be a few words on Kikuyu, a district to which 
Mr. Buckley has made passing allusion. What he has said in its praise I can more 
than endorse, after a three years’ residence there off and on. It is indeed a beauti- 
ful country, with a climate as healthy and pleasant as any man’s heart can desire. 
It is primssval forest highlands lying at altitudes varying between 4500 feet and the 
regions of perpetual snow on Mount Kenya— or Kilinyatha, to give its native name 
— 18,600 feet. As lsr as my experience goes, no malaria is present above 7000 
feet. There are everywhere plenty of clear, cold perennial streams, also two rainy 
seasons, producing a regular rainfall similar to that of the west of Ireland. There 
is, therefore, no need of that irrigation which would bo necessary to develop 
the Ikamba plains. Anything will grow— except such fruits and vegetables as 
thrive only in the extreme heat of the low enervating coaBt. But having 
said this, the practical question has to be considered, ir Where will be the market 
for produce so raised?” If thiB problem can be satisfactorily solved, Kikuyu 
offers a promising and delightfully novel field for colonization by whites, with 
three advantages at least over South Africa. There is timber in abundance, giant 
timber, fit not only for local use, but probably destined in the future, like the 
forests of Western Australia, to supply the wants of other countries across the 
seas. There iB everywhere ample water. There is a good supply of native labour 
in the Akikuyu — fine, strong, healthy men, whom I have always found willing to 
work provided they are considerately treated and not too heavily tasked at the 
commencement. 

Colonel Chi t rch: Mr. Buckley’s paper is of immense practical imiiortance. 
We discover countries, we explore them, we make our maps, we give a lecture, and 
we tell the world what we have found ; but Mr. Buckley comes here this evening 
and tells us what we can do with what we have lbuud, aud how it may be adapted 
to the wants of civilization. Rut there is one thing, 1 think, that has not quite 
been told us, and that is, how are we going to get the white man to work alongside 
the negro? That is the great problem which the world has been trying to boIvi* 
for very many centuries unsuccessfully. Whether it can bo done in East Africa 
or not may depend upou tho genius which is brought to bear upon the adminis- 
tration of the Protectorate. We arc told here by Sir Francis O’Callaghan that the 
negro “ will not work.” Well, in that respect he is a great deal like the white 
man -ho won’t work unlesB he is obliged to. With reference to the Victoria 
Nyanza, we have heard much of value. If the evaporation is as great as Mr. 
Buckley indicates, but with reservations, it iB a matter to be taken into con- 
sideration ; but if, on the contrary, as Sir Harry JohnBton says, the water may 
possibly be drawn oil' towards Tanganyika, or may water the country to the 
east of Tanganyika, then the ideas which have t>een expounded regarding this 
evaporation have to be somewhat changed. In fact, hero iB a problem of 
interest, not only to Africa, but to any country containing large lakes where the 
evaporation is so great as it is in the equatorial regions. The railway work 
we have heard described is not only a credit to engineering science, but a proof that 
English energy leads civilization by the hand. Mr. Buckley touches upon the 
great problem of irrigation. The turning of many rivulets upon a thirty soil has 
made powerful nations ; the irrigated veyas of Spain were the true sources of the 
glory of its Moorish kingdom for 750 years; the vast belt of arid country 
extending from tho eastern Mediterranean sea across Anatolia, Syria, ancient 
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Persia, and into north-eastern India, has witnessed the rise and decay of many an 
empire, the grandeur of which has been due to the little threads of water which 
have trickled over its lands guided by the hands of the husbandman. The human 
race appears to seek such arid districts by preference, and this has been so from the 
earliest times, as is attested by the ruined cities of Central Asia. The Peruvian 
neglected the fertile lands of the Amazon valley slope for the arid lofty plateaux 
of the Andes. Similarly, the Mexicans shunned the tropical districts for the dry 
tablelands, which, by irrigation, they made the basis of a state which reached the 
highest status of barbarism found in any country of the New World by the Spanish 
conquerors. To-day the United States has adopted a plan for irrigating its arid 
lands on a vast scale, and is applying a fund of several millions of dollars yearly to 
the work with immense beneficial results. In California, from 10 to 20 acreB of 
irrigated land are now considered as the equivalent of 160 not thus treated. 

Would it not be wise to give the native population of East Africa a few object- 
lessons in irrigation? Perhaps the judicious application of £100,000 would do 
this with great resultant benefit to the railway and to all ooncerned. I think it 
only romains for me to thank Mr. Buckley for his extremely interesting paper, 
knowing that in doing so 1 only express your wishes. 


GEOGRAPHICAL DISTRIBUTION OF VEGETATION IN 
YORKSHIRE. 

By Dr WILLIAM G. SMITH, Yorkshire College, Leeds, and C E. MOSS, B.Sc. 

INTRODUCTION. 

'rm two maps * and accompanying text, here submitted, are tho results 
of a survey of the vegetation in the West Hiding of Yorkshire, con- 
ducted on principles which have not previously been employed in 
England. The work was begun in 1HD8, in ordor to test in Yorkshire 
the method of botunioal survey which the laic Hubert Smith was at 
that time developing in Scotland. On tho completion in 1 Boo ot the first 
mapB of the Scottish llotanioal Survey Edinburgh and North Perth- 
shire OMO)t — it became evident that the method gave good results; 
and the survey of the West Hiding was then systematically undertaken 
as opportunity offered. The first results of the experiment, maps 
covering over 1700 square miles and a summary ot observations, are 
now submitted. It is considered most convenient to publish these in 
two parts, the first including the south-western district of the \\ est 
Hiding, the second including the north-east part of the Hiding. In 
the first part Mr. Moss’s work is incorporated, Mr. Hankin's in the 

* Tho second paper and map will probably be published in June, 
t The numbers in brackets after an author’s name indicate the year in which a 
hook or paper was published. The titles of the works refeircd to will bo found in tho 
Inst of References at the end of this paper. The uuthoia' names arc ui ranged alpha- 
betically, and the papers of each author in chronological order, with the year-number 
in brackets. In tho enso of a periodical, the number in brackets is the year of publica- 
tion of the paper referred to 
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second part, although their observations have by no means been strictly 
oonfined to these areas. The survey has been carried beyond the limits 
of the present maps, and practioally all the West Hiding, with parts 
of the North Biding, are completed. It is, however, advisable to keep 
the maps uniform in size, and to issue them as a series, so that the 
work done beyond the presont limits will appear later. 

The principles of the method have already been explained else- 
where, but a brief summary will probably be useful. The vege- 
tation of any area may be considered from two aspeots, distinct 
yet olosely related. One may set out to find an answer to the 
question, “What speoies occur here?” or to solve “How are the 
species arranged with regard to one another, and with regard to 
soil and climate?” The result in the former case would be a flora; 
in the latter it would be a connected acoount of the vegetation. The 
floristio mothod has as its first object the recording of all the specieB 
found in an area; these, arranged under genera and natural orders, 
with notes on habitat and frequency or rarity, would constitute the 
flora of the district. The present and past distribution of the species 
or genera over the Earth, and the history and migration of the raoe, 
are wider questions of Iloristio interest. The botanical characters 
of most importance here are those of tho race, especially the floral 
organs. The production of floristic maps in Britain was begun by 
II. C. Watson (1843); these showed the areas of distribution of species 
or genera. 

The study of vegetation, on the other hand, recognizes that there is 
a close connection between the plants of a country or other area, and the 
prevailing conditions of soil and climate. Thus the vegetation of a 
dry district is distinct from that of a rainy one ; or, in a narrower 
sense, the vegetation of an upland pasture is different from that of a 
lowland marsh. In tho Iloristio sense, tlio plants growing together 
under uniform conditions of toil and olimate may have no kinship ; yet 
the fact that they grow together indicates an cocologioal relationship. 
From this aspect, “ the essential characters of the species are those 
indicating adaptation to the environment, and are to be found mainly 
in the vegetative organs” (Smith, it., 1809). After some experience in 
examining vogetation, the recognition of biological communities or 
societies is aoquired. However large or small the number of Bpecies 
included in such a plant-sooiety may he, it is possible to arrange them 
under three subdivisions. (1) Dominant social forms: one or more 
species, whose presence is in the first plaoe determined by conditions of 
climate, soil, and environment suited to their requirements; while 
their dominance is the result of gregarious or social habit. Thus heather 
and grasses are dominant social forms, while trees, also Booial, obtain 
an additional advantage from size and age. (12) Secondary or subordi- 
nate social forms struggling for dominance. (3) Dependent speoies 
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protected by the dominant forms, or living in the humus beneath them. 
The soope of suoh a plant-sooiety may be wide or narrow, aooording to 
the selection of dominant forms. For example, heather, grasses, oak, 
and pine are four dominant sooial forms characteristic of groups which 
aro wide and inclusive. These may be designated types of vegetation. 
Within a heather moor smaller communities exist where Calluna , Erica 
TetraHx , or Juncus are characteristic of more or less limited spheres 
dependent upon local conditions of soil and water-supply. These are 
narrower in their soope, and may be called plant-associations. In 
describing any region the selection of associations or types depends 
largely on how detailed a survey is attempted. 

The plan followed in the present survey is largely founded on the 
work of Prof. Flahault, of Montpellier, who is carrying out a survey 
of the vegetation of France based on the distribution of certain trees 
(1897). A number of trees are social, and tend to form forests where 
one or two species prevail and more or less completely exclude all 
others. From a geographical point of view, forests of a particular tree 
indicate certain climatic and soil conditions ; from a botanical point of 
view, the presence of partioular associations of subordinate species ; and 
from an economic point of view, regions suitably situatod for the growth 
of certain cultivated species and for certain industries. The botanical 
survey of Scotland was a direct outcome of Flahault’s work; for 
K. Smith, while a student at Montpellier, accompanied him on ex- 
cursions. Flahault’s method of representing the vegetation by record- 
ing the distribution of selected forest trees on a map was at first 
proposed in Scotland ; but R. Smith decided that this would give an 
inadequate, if not erroneous, impression of the plant-covering of the 
country. The almost total absence of primitive forest in Britain and 
the great proportion of cultivated land have so changed the original 
and natural vegetation of the country, that a map according to Flahault 
must be to a ‘great extent hypothetical. R. Smith then decided that a 
statistical map of the vegetation was first necessary as a basis in pre- 
paring either forest maps or maps showing the plant associations. A 
scheme of typos of vegetation was drawn up ; and the results already 
published (1900), as well as unpublished, show that the method will do 
much to assist towards a dearer conception of the vegetation of Britain. 
The same principles have been applied in Yorkshire. 

Detailed maps of vegetation representing natural subdivisions of 
North America are constructed by the staff of the U.S.A. Department 
of Agriculture (1898). In the series of monographs odited by Fngler 
and Drude (1897), vegetation maps are also issued, but the scale 
used is much smaller than in our oase. Maps of isolated forest areas, 
with the dominant trees indicated by colouring, have also been prepared 
for many parts of Franoe, Germany, and Russia, but none of them 
attempt a continuous area. 
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The general programme of a vegetation survey was discussed by 
H. Smith (1900). The chief points to be considered may be summarized 
as follows : — 

(a) The chief zones or regions, characterized by definite plant 
associative, into which the distriot may be most conveniently divided. 

( h ) The particular conditions of soil and atmosphere which dis- 
tinguish each zone or region. 

(r) The adaptations of the plant-species to their environment. 

(d) The relations existing between the species — that is, which 
species are dominant, which subdominant, and whioli dependent upon 
the dominant species for shelter or for food. 

(V) The influence of animals and of man upon the associations. 

(/) The general conditions of olimate and of vegetation in the 
district compared with those in other districts. 

The method of survey is to traverse the selected area till its promi- 
nent associations are recognized. The extent of country observed in 
a single excursion is variable, and depends on whether the vegetation 
is uniform and easily accessible, or the contrary. It may be neces- 
sary to traverse a difficult area at distances of a few hundred yards : 
but the routes may be farther apart where the vegetatiou seen from 
a distance is found to be uniform. Opportunities of cheeking previous 
observations occur when a place already visited is seen from another 
vantage, or when two routes cross, as they frequently do. In preparing 
the maps, the limits of prominent associations are ascertained and 
recorded on the field-map on the spot. The maps used for outdoor work 
are generally the “ 1-inch ” sheets of the Ordnance Survey, although 
in some cases tho “ 6-inoh-to-mile ** sheets are preferable. The pub- 
lished maps are on the scale of 1-inch to 2 miles; a convenient 
size for publication with a small number of types of vegetation. The 
number of types on tho published maps does not, however, repre- 
sent all those recognized in field-work, but they arc taken as sufficient 
to effect a primary analysis of the vegetation. A Iobs apparent but 
more important work is to collect information regarding associations. 
When an association is recognized, the plants found there are recorded 
in a field notebook, with the order of their ooourrence as dominant, 
secondary, or dependent species, also their state of flowering. Other 
observations are made regarding subjacent rooks or deposits, conditions 
of drainage, altitude, exposure, and environment generally. The 
records thus obtained are important not only as information about 
tbe vegetation and its local conditions, but also as standards for com- 
parison. One type of vegetation has to be compared with another quite 
distinct in character ; or it frequently happens that an association as 
developed in one plaoe has to be compared with another somewhat 
similar, but in a different locality. It is only by careful notes that one 
overcomes the difficulty of carrying on the survey during a series of 
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excursions extending through two or three years. The field-notes are 
also invaluable when one observer wishes to compare results with 
another. 

The maps are prepared entirely from our own observations ; but in 
tho preparation of the paper the existing literature on the vegetation 
of tlie West Biding has not been ignored. The ‘ Flora of West York- 
shire’ (F. A. Lees, 1888) and ‘North Yorkshire* (J. G. Baker. 1885) 
are indispensable in considering the plant geography of the county. In 
both these works, Thurmann’s (1849) attempt to classify vegetation 
according to the mechanical constitution of the underlying rook has 
been adapted to Yorkshire; and lists of characteristic species given. 
k West Yorkshire’ (Davis and Leos, 1880) has also been referred to, 
especially for the lists of plants of definite localities, whioh have been 
useful guides, although not arranged according to the principles followed 
in this survey. In matters relating to the geology of the area we are 
indebted to Mr. P. F. Kendall, of Yorkshire College, in a degree which 
is beyond formal acknowledgment. The introduction to Mr. Crump's 
‘ Flora of Halifax * (1901) has proved of great service, because it follows 
the linos of our work. Other souroos of information are Mr. Rothery’s 
* Flora of Skipton,* and the publications of the Yorkshire Naturalists’ 
Union, We have also to acknowledge assistance from Mr. T. W. 
Woodhead, of Huddersfield, on the flora of that area; Mr. It. (\ Gaut 
for assistance in the survey of parts, and for lists; and many others 
who have taken tho trouble to ascertain details necessary to the survey. 
We have specially to acknowledge our groat indebtedness to Mr. J. G. 
Bartholomew, not only for the reproduction of the maps, but for much 
assistance in othei ways. 


FAltT I.: LEEDS AND H \ LI FAX DISTRICT.* 

If the area represented in the present map be traversed from east to 
west on ono of tho railroads, the impression is first received of a thickly 
populated manufacturing area, with numerous collieries. In the western 
half, towns are lesB numerous; and valleys with grassy slopes, dotted 
with villages and homesteads, are presented The woods are limited 
to the Btream-sides, while moorland edges form a fringe along the sky- 
line. With tho aid of a good map, suoh as those of tho Ordnance 
Survey or Messrs. Bartholomew's latest maps of the county, the towns 
seen in their true proportions are found to oocupy less of the area than 
the earlier impressions led one to expect ; and some idea of the 
numerous woods and extensive moors is obtained. In the preparation 
of this vegetation map, tho areas represented as wood, uncultivated 
land, and cultivated land respeotively on the ordnance maps, form a 


Map, p 4s l 



380 GEOGRAPHICAL DISTRIBUTION OF VEGETATION IN YORKSHIRE. 


basis for the work; the limits of these are taken as correct unless 
observations on the spot show otherwise. 

The vegetation of the area presents three subdivisions — 

1 . The Moorland. 

2. The Woodland. 

3. The Farmland. 


1. The Moorland. 

The political boundary between Yorkshire and Lancashire traverses 
the moorland throughout almost all this map ; it therefore offers a 
convenient western limit. In order, however, to represent fully the 
characters of the vegetation, thiB limit haB been taken far enough into 
Lancashire to show the falling slopes on that side of the Penninos. 
The highest altitudes of the moors are 1700 feet (515 metres)* on 
BouIb worth hill in the north-west, and 1909 feet (579 metres) on Black 
hill (Holme Moss) in the south. Thence the moors are almost continu- 
ous down to 1250 feet (380 metres), and in plaoes desoend to 900 feet 
(273 metres). The western part of the map is an extensive Millstone 
Grit plateau, dissected by numerous streams, which have cut their way 
through the surface rock, and formed deep narrow valleys, or 44 oloughB,*’ 
in the shaleB below. In a few cases, the shalos of the Pendleside or 
Yoredale series are reached at the bottom of these valleys. In the east, 
the Carboniferous Coal Measures overtop the gritstone rocks. Glacial 
clay is found on the moors west and north of Bradford, but is absent 
from the Calder-vale moors and southwards. The geology of the district 
is therefore very simple ; and for oeoologioal purposes, the area may be 
regarded as composed of hard rock and shale, both sandstone. The 
vegetation of the moorland is shown on the map under three primary 
divisions, each of which is easily recognized by its predominating 
colour when seen in mass : (1 ) the cotton-grass moor, greyish-green in 
early summer, and reddish-brown in autumn ; (2) the heather, brown in 
winter, and passing through a summer green to autumn purple ; (3) the 
rough grass, green in summer and yellowish-brown in winter. The 
selection of these types of vegetation is based, however, not on mere 
ease of recognition, but on broader principles, namely, difference in 
soil, water-supply, and other conditions of environment, which will be 
dealt with more fully later. 

Moss Moor. — The great part of the moors is dominated by the ootton- 
grasses ( Eriophorum vaginatum and E. angustifolium ). The heather 
( Calluna ) and the grass heaths are, as a rule, confined to the drier or 
HteepeT edges, or to isolated, outlying flanks and patches. The common 
cotton-grass (E. vaginatum ) , with its associates, extends in monotonous 
tufts for miles, and in this latitude forms the backbone of “ the baokbone 


* The altitude!) are those given on the maps of the Ordnanoe Survey. 




Fig. 1. On a Cotton grusH moor. The bog-tarn rests on clay at the 
base* of tho peat; tbo banks show the depth of peat. The background is tbo 
drier moor on deep peat. 



Fig. 2. Mobb moor in June. Cotton-grass in fruit. 
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of England ” itself. The cotton-grass flourishes best on the almost flat 
moor summit, where the rainfall is great, the drainage bad, and the peat 
thick and permanently wet or damp (Fig. 1).* These moors are locally 
known as 44 mosses ; ” and the vegetation of the area is extremely scanty 
in number of species. A few mosses and liverworts lie on the bare peat, 
a few species of algm and lichens are not uncommon, now and then 
small fungi are seen, ferns are practically absent, and clubmosses are 
but rarely mot with. The following aro the flowering plants found in 
extreme cases of this Eriopborum association : — 

t Ermplwrum vagina turn, L. Usually Calluna Erica , DC. Not abundant, 
dominant. Erica Titrulix, L. Not abundant. 

Ranguttifoliuin^TLoth. Sometimes domi- Cart x curta, Good. Infrequent 
nant. J)rostra rot undifolia, L. Hare. 

Empttrum nigtu/n , L. Occasionally Earth cium Omfragum, liuds. Haro. 

dominant. Lycopodium spp. Very rure. 

Hulun Chamu morus, I*. Sometimes Selagintlia selaginoides, Gray Very 
abundant. rure. 

Vac< ini am My rt Ulus, I.. Sometimes 
abundant. 

Such tracts are usually most monotonous in appearance. In autumn 
and winter, the reddish-brown leaves of the cotton-grass present a dreaiy 
aspect. Somo life is infused into the area in early spring, when the 
dull florets make their appeurance. In early summer the masses of 
white fruits form snow-like patches visible from a considerable distance 
( Fig. 2). Tin* Eriopkoruin association is not extensively developed in 
Perthshire or Midlothian (1900), though K. Smith's unpublished maps 
show it to be of great extent in the west of Scotland. It is thus an 
association typical of the western region of Britain, and it seems probable 
that the association doeB not reach its maximum development with a 
rainfall of loss than 40 inches (100 cms.). The recording stations of 
tlit* Halifax waterworks, situated in the Eriopborum area, indicate a 
mean annual rainfall of nearly 45 inches. 

Tho Eriophoriun moor is an example of the association known 
to Gorman botanists as 44 lfeidoinoor " or 14 Moosmoor," and may be 
indicated by the English term “moss" or nnss moor. The Sphagnum , 
or bog-moss, is regarded as an important element in the formation of 
the deep peat always found on the moss moor ; yet in our area, while 
the peat is from 5 to 30 feet deep, Sphagnum beds are by no means con- 
spicuous. The genoral improssion received is that the peat is being 
gradually denuded or wasted ; and this agrees with the conditions found 
in the neighbouring Kinderscout district of Derbyshire, as described by 
Sir E. Fry (1892). 

On the bleak ridges of the upper moors the bilberry (Vaccinia m 

* The photograph* for this paper were taken by Mr. W. D. Crump, m.a. (Halifax)* 
who him generously placed them at our diKposul. 

t The nomenclature of tho London Catalogue, 9th edit., is followed throughout 

No. IV.— Ai'itiL, 1903. J ^ e 
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MyrtiUus ), a secondary social form of the Eriophorum and Calluna 
associations, becomes a rival for dominance ; and in dry, rooky, wind- 
swept places it replaoes the cotton-grass entirely. It has been con- 
sidered advisable to reoord this type of vegetation on the map, because 
it has a connection with the Yaooinium slopes, recorded from 2000 feet 
upwards in Perthshire. Although the bilberry is nowhere so dominant 
or so extensively developed in the present map, the occurrence of the Vac- 
oinium summit-ridge is characteristic (Fig. Ji). It is not determined 
by altitude alone : its essential feature is that it forms the sky-limit of 
the moor, where it is exposed to all weathers. It is much drier than 
the “ moss ” below, more rocky, steeper, better drained, and the peat is 
shallower. The. stations where this Yaooinium association occurs are — 
Holme moss (1750 to 1900 foet), Boulsworth hill (1650 to 1700 feet), 
West Nab (1500 to 1640 feet), and to a smaller extent on othor summits. 
The rooky edges of the various moors are also tenanted by much Vac* 
cinium. The following plants are characteristic : 


Vacrinium Myrtilln*. T. Dominant. 
Empitrum nigrum, L. Often abundant. 
Rubitt Chanuemorus , 1. Ocaeionally 
abundant. 

Calluna Erica, DO. Common 
Humex AcetoseW i, L, 

Juncue nquarro8U8 , L 


Eriophorum vaginal urn, L Common. 
E. august {folium, Hath „ 

JhMhampnia jh xu osa, Tnn. „ 

Fatuca orina, L. „ 

Naidu* stricta , L, „ 

Lycopodium Bjip. Hare. 


The case of Black hill Holme Moss) 1 b exceptional, because vegeta- 
tion is almost completely absent for fully half a square mile at the 
summit. The surface here consists of black, damp or slushy, decaying 
peat, with no emerging rocks. Almost the only vegetation is afforded 
by the creeping shoots of Eriophorum august if olium, which bind together 
to some extent the loose peat. 

The Eriophorum moor and the Vaccinium ridge represent typos of 
vegetation wheie the influence of man is vory slight, because both are 
unsuited either for grazing or game. In the former, wide ditobes are 
occasionally constructed to encourage diainage and the consequent 
growth of bilberry and heather, plants better adapted to the habits of 
grouse than the Eriophorum. The marked scarcity of heather on the 
moBS moor is not emphasized in any literature relating to the vegetation 
of this district ; in faot, the impression is conveyed that heather is the 
dominant plant. Whether the area now oocupied by Eriophorum was 
formerly covered with heather is a question difficult to answer; but 
vegetation maps such as the present will furnish in time to come a 
basis for comparison of this and other changes of flora. 

Heath ok IIhathm: Moor.— The heather ( Calluna ) becomes domi- 
nant only on the edge's of the moss moor or on detached patches (Fig. 4). 
The heather area in South-West Yorkshire is much more limited than 
that of Northern Perthshire or North-East Yorkshire. Peat is present 




Fia. 4. Crimsworth Head. Edge of a ootton-grass moor, with dark patches 
of heather on tho alopoa and graaaoa near the stream. 
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cm the heath, varying from *8 or 4 feet in thickness to a few inches; 
whereas on the Eriophorum moor the peat is sometimes 30 feet thick. 
The heaths are flat, or nearly so; and steep shaly hillsides are not 
heather-clad. The heather grows thiokest and tallest, in those places 
which are naturally well drained, and which arc regularly and carefully 
fired by the keepers. The following plants arc representative of the 
heather moor on the present map : — 


(Udhma Erica, DC. Dominant. 
VUz Gallii , Planch. 

Cniista anglica, L. 

Potmtilla sylvestris, Neck. 
Vaceinium Vitis-Iilseu , b. 

V. Myrtillus , L. 

Erica ciwrca, L. 

J'yrola madia, Sw. liare. 

Ttu ntalis europma, L. (one station) 
Jtumer Acrtosrtla, L. 

Orchis latifolia , L. ltaro. 


Luzula irecta , Deav 
Juncns squarrosu * , I.. 
Scirpus csespitosus , L 
Car ex Goodmowii , J. Guy. 
C. Ilacca , Sohreb. 

C. panicea , L. 

Agrostis vulgaris, With 
Eestuca ooiiia , L. 

\ardus strietu , L. 
Lomaria Spioant, Dcwv 
Laslrxa Orcopttris, Pro si 


Tn wet places the following also occur : — 


Erica Tttralix , h. 

Ranunculus Tn normandi , F. Sclil 
Drostra rotund if alia , h. 
Andromeda Pol if alia, L. Karo. 
Nartlucium Ossifragum , Huda. 
Jnnoua conglomerates, L. 


Volumutjcton polygon if alius. Pour. 
Carex echinata, Murr. 

C. flam, I. 

Detchampsia exspit osa, Beuuv. 
Molinitt vari(t, Bohniuk 
Splat gnum epp 


The heather vegetation, as will be seen, includes a greater variety 
of plants than that of the higher moors, and within itself presents 
several well-marked associations. Gracbnor, in a recent paper (1901), 
recognizes the heath or heather moor (“ Cal luna- heide ") as a type of 
vegetation co-ordinate with the moss moor ; but his description of the 
latter is confined to its occurrence at low altitudes only. lie also recog- 
nizes as types “ Tetralix-heido ” and 44 Empotrum-heide,” both of which 
are found in the present area. The Tetralix association forms a tran- 
sition between our two typeB, occurring on the wot parts of the heath 
and on the margins of tho moss moor ; where well marked, it is shown 
by the lettors 44 EH M on the Eriophorum moor colour. Graebner 
further subdivides his type into 11 Fauios,’* most of which have been 
recognized in this survey, and in a more detailed scheme of colour 
could bo represented. 

Grassy Moorland. — The term “grats heath ” (UPa) is here used to 
distinguish this vegetation from that which we call “ natural pasture ” 
( Pa). The latter is well developed on the moorland of the Mountain 
J'imestone, and is characterized by a large number of plant-associates 
whioh do not belong to the heather vegetation. The grass heath, on the 
other hand, while dominated by grasses, includes'inany species already 
given as heath plants. The distinction thus made is recognized by 

2 c 2 
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continental botanists, who use the term “ Gras-heide,” while our natural 
pasture corresponds to their “ Wiesen." The grass heath of the present 
area, like the Calluna heath, is always on the edge of the moor plateau. 
Two types of grass heath ocour : one is flat or nearly so, wot, somewhat 
peaty, and dominated by Molinia (Fig. A); while the other oocurs on 
steep slopes, and is dry, almost without peat, and dominated by Nardus 
stricta , Deschampsia flcxuosa , and Festuca ovina. The best example of the 
former is Erringden Moor : the latter is extensively developed on the 
shaly slopes around Todmordoo. The following is a selected list from 
the Molinia association : — 


Molinia mria. Schrauk. Dominant 


Viola palustris, L. 

Montia font ami, L. 

Lotus uUginosus, Schkuiii . 
Bydroontyh vulgaris , I.. 
(,'alium Withering ii (Rm ) 
Vaocinium Myrtillus. L. 
Sohollera Occy coccus, liutli 
Calluna Erica , DC. 

Lrica Titrnlix , k 
Narthi^ium Ossi/ragum , limit*. 


Jintnis squurrosus, I. 

J. cnnglomtratuH , 1. 

Luzula t recta. Det*\. 

Canx ccliinnta , Murr 
C. fluent, Rob reb. 

C flora, I., 

C (Joodmowii, Day 
(\ hi nereis , Sin 
Dtschampsta flsnosn. I liii, 
Nartlus sfrtrta, I.. 


'L'lie dry grass heath occurs on the Bteep hill-slopes; and for this 
reason, probably, there is no peat. It is better suited for pasturage 
than the wet grass ho&Lh. The following species are represented : — 


Ftstuoa oiina.h. »Ont or both 
Nardus strica, L J dominant 
Deschampsia ft* xuosa, Trin. 

Aim prasoox, k 
Sieglingia dtcuiubtns, Bcruh. 
Agrostis vulgaris , With 
Viola luteu, Huds. Local. 

<" nista anglica, L. Not comm m 
Ulex Gallii, Planch. 

I’att nlilla syh tetris, Neck 
indium saxntilt , L. 

Vaccininm Myrtillus , I.. 


Calluna Erica, D( 

Et ’ica chan a , J j. 

Hume x Acrtosella , \. 

Orchis maculata , ii 
Luzula in eta , I)mh\ . 

Canx pulioaris, L. Not common 
C. piluli/t ra, L 
C. linen is, Bn». 

Vtf r is uquilina , L. 

Lomaria Spirant Den\ . 

Lastrma On opt* r is. Prowl. 


( >n the whole, the grass heaths of this part of Yorkshire are limited 
in extent compared with North Yorkshire and Scotland. They also 
show fewer species, and are deficient iu plants indicating good soils. 

At the upper limit of cultivation many farms are dereliot, or rapidly 
Incoming so. Some of the pastures here are quite heathy in character, 
and are said by the farmors to bo “running back to moor." The 
pastures furnish a connecting link between the heaths and the area of 
cultivation. They possess a rioh and varied Bora, many looal rarities 
being found there. In addition to the heaths and grasses of the heaths, 
the following ocour : — 



Fic 5 WaJsiuiu lu in (.mss lu illi iu tin nioorliml miIIin < f > ^tuam 
C tt tn p iass HUH i n di tint li i( lit 



Iig (> The rudcifiiowth of an i pen oak * ood 
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Viuht lutta, Hudi. Local. 

Hypirirum pulchrum , 1 <. 

// qundratum , Stokes. 

Linum cartharticum, L. 

Ufeja ( Planch. 

Vytiiu h tropariut , Link. 

('raftcgut Oxy acanthi, I,. 

Antcnnaria dinim , R. Br. Rare. 
Gnuphalinm nylvatiaum, L. Rare. 
Taraxacum palnntre , DC. 
TFWwfargfo h&ieracea, Reiohk 
Raro. 

L'rythrwa Ct ntaurium , IVrs Not com- 
in on. 

1 Indiana Amarella , L. 

Digitalin purpurea, L. 


Euphranit t officinal in, 1; 

Thymun Strpyllum, Fr. Rare*. 
Ttucrium Scorodouiu , L 
Bctula puhcnccun, Ehrli (dwarfed). 

Robnr,]*. (dwarfed) 
Salixaurita , L 
Hahcnaria conopn a , Dentil. 

H hi folia, R. Dr. 

77. viridity R Br, Not common 
Tjuzula crectn, Dorv. 

Canx , spp. 

Brita media , L. 

OphitHjlontum mlgatum , L 
Botrychium Lunaria, Nw. 


"I'he relations of the foregoing moorland associations may be briefly 
summarized tlnia . 

Vaecinium ridge. 


Eriophorum moor. 


( 'alluna 


iiontb. 


/ 

\ 


^•^Yaooinium edge. 


/ 4 / ^ 

Fcbtucn grass-heath. / Molinia grasN-heath. Derelict pasture. 

f/* 

Woodland. Farmland. 


This table also furnishes some idea of the development of the 
various types of moorland. The Eriophorum moor passes upwards into 
the Vaocinium ridge and downwards into tho Vaocinium edge and 
Calluna heath. It is also noteworthy that the Calliina heaths are all 
within the present altitudinal range of woodland, and remains of tree* 
trunks are occasionally found embedded in tho peat. Amongst workors 
m North-West Germany, it is generally acknowledged that much of 
the hoath area haB been derived from former forest (Smith, W. G., 
li)02u). Whether the great stretches of Eriophorum moor have in 
post-glacial times been tree-olad is uncertain. The grass heaths are all 
of the heath type ; but the Molinia type Bhows this relationship better 
than tho Festuoa heath. The latter, being on steep, shaly hillsides, was 
probably nover covered with peat at all. It is possible that muoh ol* 
the grass heath was onoe wooded, and in a forest map would be shown 
in the upper oak forest zone. The hoath and hill-pasture abut on the 
area of cultivation; and the upper farms have been enclosed from 
these, leaving a ragged fringe of moorland which has never been brought 
under the plough, either beoause too steep or too rooky. By selection, 
certain portions might profitably be converted into farmland ; while it 
appears oertain that good forestry would oonvert nearly all of these 
places into woodland. 



386 GEOGRAPHICAL DISTRIBUTION OF VEGETATION IN YORKSHIRE. 


2. The Woodland. 

Woods ocour from the edge of the moorland plateau down to sea- 
level. Throughout the whole area the oak is the dominant tree. In 
Flahault’s vegetation survey of the south of France, ten types of forest 
are represented. In R. Smith’s Soottish Burvey there are five, namely, 
oak, birch, pine, larch, and mixed lowland deoiduous. In the present 
map, only three of those are considered worthy of special oolours, 
namely, oak, mixed lowland (with beeoh), and pine. The birch wood 
or uppermost tree zone of the Soottish highlands is represented in the 
West Riding by a modification of the oak wood. Larch woods, bo 
characteristic of the Soottish moorlands, are here quite subordinate, and 
included under pine woods. In the present paper the oak woods alone 
will be dealt with, the consideration of pine woods being deferred. 
The beech wood, so typical of ( Central Europe, is not well represented 
in South-West Yorkshire, exoopt on or near the Permian tract. Beech 
is not uncommon, but its occurrence in parklands, or as small detached 
plantations, suggests artificial planting ; and it seems best to oonsider 
it as an introduction into the oak wood. The woods where beeoh and 
other lowland deoiduous trees outnumber the oak, are indicated on the 
map, beoause the presenoe of these trees tends to alter the whole 
character of the vegetation growing beneath ; and where beeoh is 
present in quantity the association approaches that of the typioal beech 
forest (Figs. 6 and 7). 

Before considering the botanical features of the woodland, the 
topographical features of this area are of interest. The orographioal 
maps of the ordnance survey, or those recently issued by Messrs. 
Bartholomew, show that the wostem or moorland area of the map is 
an almost continuous plateau, ranging from about 1250 feet upwards. 
The middle portion of the map consists of valleys and intervening 
uplands, sloping from the plateau downwards to the lowlands or eastern 
part of the map. Accompanying the general lowering of altitude from 
west to east, there is a decrease in the annual rainfall (see p. 306). 
The geology aUo changes with the decreasing altitude; and the 
western Millstone Grit gives place to the Coal Measures as surface 
rocks. This boundary is approximately indicated on our map by tho 
places Ilepworth, Huddersfield (west side), Stainland, Elian d, Halifax 
(east side), Ogden, and Leeming; thence it turns eastward, passing 
near Shipley, Cal verley, Kirkstall, and Roundhay (Leeds), and under 
the Permian near Barwick-in-Elmet. The Permian series ooours in 
the extreme east of this map, the boundary between it and the Coal 
Measures passing southwards from Garforth to Pontefraot and Hiokleton. 
The contour of the woods on our map offers a ready but fairly aoourate 
means of distinguishing the Millstone Grit from the Coal Measure area. 
In the former the valleys are narrow with steep sides, and the woods 
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appear as narrow strips ; in the lattor the valleys are broad with gentle 
slopes, and the woods in consequence appear broader and rounded. 

Oak Woods. — In the narrow western valleys the woods usually 
occur on the slopes and rarely rise to the open upland. As the valleys 
widen out on the Goal Measures, the oak woods are still mainly confined 
to the valleys, but emerge more from them. Three typos of oak wood 
sire recognized — 

1. Clough Thicket or Wood. 

2. Upland Oak Wood. 

3. Lowland Oak Wood. 


The lowland oak wood oocurs below about 500 feet (152 metres). 
Tho dry oak wood ocours chiefly above this altitude, and extends 
upwards to 800 or 1000 feet, wheie it merges into the dough wood. 

Tho Clough — The moorland plateau of Millstone Grit finishes in 
a prcoipitous edge ; and the waters from the moor, gathered into narrow 
but well-marked streams, descend abruptly over this edge, excavating 
it backwards and downwards to form a gorge, with a steep head and 
steep rocky slopes littered with weathering sandstones and shales. 
Those gorgosare locally known as 41 doughs.” The abrupt change in 
altitude and environment is at once porceptiblo in the vegetation, 
whidi changes rajudly from that of the moor edge to a loose thicket of 
shrubs and low trees, in many respects stamped with the characteristics 
of a wood. A useful account of tho geology and natural history of 
Norland Clough is given in a series of papers in the Halifax Naturalist 
(1000). The typical dough is not crowded with tree vegetation; but 
trees and shrubB are abundant enough to form a loose thicket or scrub, 
sometimes dense enough to be regarded as a wood of the next class 
< Fig. 8). Tho following constitute the scrub of the dough 


Oak 
Bin li 

Mountain AhIi 

Holly 

Hawthorn 


Blackthorn 

Bird-eherry. 

Willows (three spp ). 

Honeysuckle 

Bramble 


Rose. 

Bilberry 

Ling. 

Heaths (two spp.). 
Ulex Gall ii t Planch. 


The arrangement of these elements varies from place to place. 
n«re the taller trees and Bhrubs may be thiokly clustered, there gorse ; 
in other parts bilberry, heather, or brackon covers the ground. The 
herbaoeous vegetation of the drier parts includes — 


I ioht lUvinitma , Reich. 
Potygala scrpyllacea , Woihe 
Hypericum pulchrum , L. 
J'ateutfUa sylnestris, Nook 
Alrhemilla xulgaru , L 
I'tmpintlla Sazifragtt. I, 

< '(ilium saxatile , I.. 

Scuhiom Surrisa , L. 

Sul i dago Virgaurea , L. 
Qnaphdhum tyhntioum, L. 
('•ntaurea nigra. 1,. 


Hicracium Pilosclht , L 
I IT, rulgatum , Fries. 

Jasione mnntana . 1 
Campanula rotundifolia t 1 * 
Vacoinium Myrtillu tc, 1 .. 
Cnlluna Erica , DC. 

Erica cinerea , 1 
Pyrohi media , Sw. Rare. 
Digitalis purpurea , L. 

1 Teurrium Soorodonia , L. 
Jtumex Acetosella , L, 


Orchis maculata , L. 
Uabenaria connpmi , Benth 
Luzula oampestri% Dl ’ 
Lusula erecta , Dohv. 

Carrx pihiUferu , L 
Agrostis vulgaris , With. 
Sieglingia decumbent, Bernh 
Fcntuoa orina, L. 

Pier is mjuilina, 1 i. 

| homaria 8piount % Dohv. 

I Lastrmn Oreopteris , Prosl 
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Clough Swamp. — Parts of the dough are wet, and support a larger 
Dumber of moisture-loving plants than the upper moorland : — 


Ranunculus Lenormandi, 
F. Schultz 
R. Flammula , L. 

Viola palustris, L. 

Lychnis Flos-cuculi , L. 

St ell aria uliginosa , Murr 
Mnntia font ana, L. 
Hypericum quadratumfi tok 
Lotus uliginonu*. Hchk 
Spiraea Ulmaria , L 
J kroner a rotundifolia , L. 
Gallitriclie stagnalis , Scop. 
Ilydrocotyle vulgaris, L 
( Enanthe cmcuta , L. 
Galium Witheringii (Sm.). 
Achillea Ftnrmioa , I < 
Seneoio aquations, Hinls. 


Cnirun palustris , Willd. 
Grepis paludona, Moon oh 
Lynimachia nemorum , L. 
Myosotin cesspitosa, F. Sell 
M. palustris. Belli, 
i 3f. repens , G Don. 

1 Feront'ca Beecabvngu, L 
Pinguicula vulgaris , L. 
Scutellaria minor , lludR 
Rare. 

Orchis lati/olia , L. 
Nartliecium Ossifragum , 
Iluda. 

Junrus oonglomeratus, 1.. 
J lampoearpus , Ehrh. 

J. acutifolius , Ehrh. 


J'otamo^on polygon ifoliun, 
Pour. 

Soirpus setacens, L. 

Crtrc* echinata, Murr. 

C. Gnodenowil , J. Gay. 

C Uciigata, Km. 

C. pendula , Hudn Ban 

C. hinerris , Km 
G. fulra. Good. Bare 
0 /law, L (var.) 

Aproaff* jHilustris, Huds 
Jh'schampsta cesspit osa. 
Beau r. 

Unions land fun, I<. 
Equisrium limonum. Km 
E palustrc, L 


Mosses, hepatican, and algm are wdl represented. 

Upland Oak Woods . — These extend from 500 feet to 1000 feet (152 to 
300 metres). They occupy dry rocky slopes on the Millstone Grit area 
The oak is usually dominant; but when the beBt of these trees are 
removed and no otherB planted, the birch becomes dominant, eitheT 
alone or mixed with stunted oaks. There is reason to believe that 
before the expansion of the cultivated land to its present limits, the 
upland oak wood must have formed a well-marked zone of primitive 
forest, following the course of the valleys; but as disforesting has 
gone on without much attempt at replanting, the existing woods are 
only the meagre remains of this. Where leplanting has been attempted, 
mixed plantations may occur on the site of the previous oak woods, 
[n such cases the Scots and Austrian pines, spruce, larch (occasionally), 
sycamore, and beech are found in varying proportions ; and all (except 
perhaps the larch) do well if suitable precautions are takon. 

The looso eanopy of the oak wood favours a thiok undergrowth 
(Fig. 6), which, however, does not include a large number of species. 
This undergrowth may form a Ioobo thicket of small shrubs. In lesB 
shaded parts the bilberry or bracken or grasses become dominant ; 
while the rooky edges and open parts are not uncommonly covered 
with heather and some of its associates. 

Lowland Oak Woods . — This name is given to wbat might equally 
well be called damp oak woods, or mixod deciduous woods. On the 
Millstone Grit, woods of this type are confined to the valley bottoms 
below an altitude of about 500 feet; but throughout the wider valleys 
and lower altitudes of the Coal Measures they are of greater extent. 
The woods seen in traversing the area by railway are usually of this 
kind. The oak is still a dominant tree, though the syoamore and 




Fin. 8. Oak wood; in the Clough. 
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wyoh elm frequently share dominance. Ash, beeoh, and alder are less 
common, but still frequent ; while horse-chestnut, sweet ohestnut, 
poplars, the larger willows, and conifers, are occasionally planted. 
The best development of these oak woods occurs in the Deame district 
around Barnsley. 

The upland oak wood is usually dry and rooky, and deficient in 
humus : the lowland oak wood is damp, shaly, and rioher in humus. 
The shade cast by the trees is muoh greater in the latter than in the 
former. Hence the flora of the latter is much rioher in specieB, especially 
of the bulbous and oarly flowering kinds ; while the flora of the upland 
oak wood contains a high proportion of late-flowering, moorland xero- 
phytes, which are practically absent from the lowland oak wood. This 
difference is also observable in regard to mosses and liverworts. In 
order to facilitate comparison, the following full, but not exhaustive, 
lists are placed side by side : — 


Upland Oak Wood 
Tree * 

Qua reus Unbur % L. 

1 1 etui a pubescent, Hlirli. 
Cyrus Auruparia , Khrti. 
Ciat.rgus Oxyucantha , I . 


Shrubby Muni* 
lb x Aqui folium , I.. 

Ci nrylu * At el lann , I. 

Primus spinnsa. 1. 

V iWm, li. 

Jlubu* Lindleianu*, Lei>h 
It radula , Weihe 
Rosa eunnia , I. 
llet lei a Helix , L. 

Lonieera Per ielymf m/m . L. 
Vaecinium Myrtillu n, I. 

Ci nllunn Krien , 1>0. 

Sahx aurita , L. 

S. Capra i , |j, 

$ repens, L Itaro 

Herbaceous or 1 1 round Forme 
NrcJieriu claviculata t 
NK.Br 

Lyehni * dioioa , L. 

11 ij)h ricum pulrhrum , T i. 
hnthyru* montanue , Bernh 
Futon till a nylveetri*. Neck. 
Kpilobium ungmti/olium , l*. 
Galium saxatile, 1.. 

Sol! dago Virgavren, L. 
Hieraeium rulgatum , St 


Low LA 

Quorrve Rabat . I .. 

Iletnla pubescent Klnh 
It verrucosa , Klirli 
Fa gut i sylvatica , L 
Acer reeutloplatanu * , I t 
Fraxinu* excelsior. L. 

Shrubby 

Hex Aquifolium , I. 

Corylue Arellana. I.. 

Acer oampeslre , 1 
Uler europxus, L. 

Ruhn * idxus . L. 

R. Sprengelti , Weihe 
lioea am nsis, 1 1 nil*. 


n Oak Wooi>. 

Trees. 

UlmuH montuna , S token 
Prunns Avium , l j. 

I*. Cer<ww«, L 
Cratiegu* Oxyaeanthn , I 
/WnwH glutinosa , Medic 
Salixfragilis , L. 

Form* 

lit dera Helix , l .. 

Ijonicera Periclymeunm , L 
Samhuous nigra , L. 
Viburnum Opulu*. L. 

Soht num Duleamata. I 
Ai7/jr Capiea. L 


Herbaceous oi 
Anemone tiemorosn , U 
Ranunculus repens , L. 

12. Fioaria, L. 

(kdMa palujfriX L. 

Trcdlius europmuSi 1 1 . I -ocnl 
Cardamiue prateneis, 1 i 
C. ametra , L. 

C. flexuosa, With. 

F?o7a Rtvrntana, Roioli 
Lychnis dioioa , L 


thou nd Forms. 

Veronica Chamxdrys , I . 

F, mnntana , L. 

Lalhrma Sqnamaria , L. 
Nepeta Qleohoma , Ucnlli 
Stachys Setoniea , Booth 
fi. sylvatioa , L. 

1 Galsopsis Tetrahit , L. 
Lamium Galeobdolon , (Van 
A/tipa reptans, L. 
Polygonum Ristorta , 1 4 
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Herbaceous or Ground Forms.l Herbaceous or Ground Forms. 


Jasione montana , L. 
Campanula rotundifolia, L 
Pyrola media , Rw. Rare 
r. minor , I <. Rare 
Digitalis purpurea , I .. 
Melampyrum montanum, 
Johnflt. 

Tcucrium Scorodonia , I . 
Bumex Aoetosella , L 
Luzula erecta , Dear 
Care* pilulifera , L 
Agrastin vulgaris. With 
Deechampsia flezucsa, Tr 
Holeus mollis, 1. 

Molinia varies Schrank 
Melica unijlora , Rotz 
Nardue stricta, L 
V l erit aquilina, L 
Lomaria Spirant , Dobv 
Lastrsca Oreopteris , Presl 
7v Filix-mas, l'real 
/i jialeacea. Moore 
h dilntata, 1’rewl 


SteUaria nemorum , L 
Local. 

N Holostea , L 
Aronurta iri'nercta, I i 
Geranium sylvaticum , I 
(7 Rol*r{»anum, I j 
Oralis Aoetosella, L 
Vicia sylvatioa, Ii Local 
F septum, L 
Spiraea Ulmaria, L 
Ceim urbanum , 1 * 

(r. rivalr, L 
Fragaria vesen, L 
Potentxlla Fragariastrum , 

Elirh 

(Jhrysosplenium opposite 
folium, L. 

C altcrni folium, I I -oral 
Circsea lutetiana , I 
Sunicvla europica, 1 i 
Conopodium denudatvm . 
Koch. 

Myrrhis Odorata, Scop. 
ChaerophyUum temulum , I 
Angelica sylrestris, 1 j. 
Heradeum Spliondylium , I .. 
Cauralis Anthriscus , ITudn 
Galium Aparinr , 1. 
Asperula odorata , L. 
Valeriana samburifolin, 
Willd. 

F dioica, L Local 
Tussilago Forfar a, 1 
Pefasites officinalis, Moencli 
Arcltum minus, Bcrnh 
Cnirus heterophyllus , W il Id. 
Rare 

Lapsann eommums, I 
Crepis paludosa, Moencli 
Lartuca muralis, Fren. 
Campanula latifolia, I . 
Rare. 

Primula acaulis , L 
Lysimachia nemorum. I - 
Myosotis palusiris , Kelli 
Jlf. sylratica , Hofl’m. 


Rum** viridt*, Ribtk 
R. Acoioia, L. 

Mcrcnrialis perrnni*, L. 
Vrtica dioica , L 
Nftottia Nidus-avis , Rich. 
Rare 

Epipaotis latifolia , All 
Lneal 

Orchis mascula , Ti 
Narcissus Pseudo- narcissus, 
L 

Tamus communis, L 
Allium ursinvm, L 
$ri72a festalis, Sal 
Gagea fascicular is , Sal 
Local 

Pari* quadri folia , I i 
J uncus effusus, L. 

Latvia vernalis, 1 K 1 
L. maxima , DC 
Care* remola, L 
C pendula, Huda. Local 
C sylratica , Iluda. IjociiI 
C Imvigata , Rm. 
Anthoxanthum odoratvm, Ii 
Milium effusum, I i 
Deechampsia emspitnsa, 
Boauv 

Melica uniflora, Retz. 

Poa nemoralis , L. Haro. 

7*. pratensis , L. 

Festuca syhatioa.V ill. Rare 
Jlromus giganteus, L. 

It. ramosus, Hud a 
Brachypodivm graoile , 
Beauv. 

Athyrium Filix-fcemina , 

Roth. 

Lastrsca Filix-mas, Pr«el 
7; spinulosa, Presl. 

7# dilatata, Prosl. 
Phcgopterif Dryopteris. 
Fee. Rare. 

P polypodioides , Fee. 
Local. 

Fquisetum syleaticum. L 


3. Tiie Farmland, or Area of ( ’itltivatjon. 

This, with the woodland, includes all vegetation up to the limit of 
cultivation, and corresponds to H. 0. Watson’s Agrarian region. It is 
situated below 1 250 feet (380 metres), except small isolated patohes which 
occur up to nearly 1 500 feet. On a reconstruction map like Flahault's, 
the greater part of the farmland would be regarded as enolosed from 



GEOGRAPHICAL DISTRIBUTION OF VEGETATION IN YORKSHIRE. 391 


the primitive forest, and included under one of the types of oak wood. 
Apart from the woodland, thiB area presents two distinct sub-types of 
vegetation — (1) uncultivated lands; (2) cultivated lands. 

(1) Uncultivated Lands. — The area of cultivation has occasional 
patches of land which, never cultivated, have remained more or less primi- 
tive in character. Some of these are steep, rooky, or badly drained 
plaoes belonging to the moor edge, unBuitod for ploughing, and left 
iBland-like in the midst of cultivation ; others are common grazing- 
grounds belonging to villages ; others are wood-clearings never brought 
under the plough. Plaoes of this kind deserve attention in a survey, 
because they give some evidence of the primitive vegetation of the 
district before agriculture displaced it. At the same time, human 
influences have affeoted them; they are generally used as grazing- 
grounds and are readily accessible to the plant-collector, hence too 
much weight cannot be laid on the evidence they offer. When of 
sufficient size to show on a map of this scale, the dominant vegetation 
of these areas is indicated by the colours used for grass, or heather, 
or mixtures of grass and heather. A special colour has been used to 
indicate lowland swamps with aquatic vegetation. In considering 
the uncultivated lands, we shall take them in the order of tho geological 
areas, from west to east. 

A. Dry Heaths of the Millstone Qrit Area, — The uncultivated parts 
noar the moorland may be recognized at once as veBtiges of the primi- 
tive moor. The vegetation agrees closely with that already givon as 
characteristic of grassy or heathery moor-edge. Away from the moor- 
land, the heaths represent wood clearings, or a series of them may be 
correlated as remains of a larger moor or heath broken up by cultivation. 
An example of the latter occurs in the north-west corner of thiB map. 
Jt extends between the Wharfe and the Afro, from Otloy Chevin south 
to Yeadon and east to Shad well, near Leeds ; it is a plateau of H00 
feet altitude, declining southwards and eastwards to 500 feet. This 
area represents a former moor or moors known as Guiseley and Yeadon 
Moors, and Adel or Black Moor, a considerable traot of land which is 
now almost entirely under cultivation, and where wheat is grown up 
to 650 feet. Guiseley Moor now exists as a strip of heather vegetation 
along a road-bank above Otley Chevin, and as the warrens and coverts 
on the Chovin itself. The Black Moor at Adel extends from Meanwood 
Beck eastwards to near Wyke, Shadwell, and Roundhay, and on this 
area one may, within easy distanoe of Leeds, find several remnant 
patches of heath vegetation. The heath near Adel is shown by earlier 
lists of plants to have inoluded almost all the species met with m 
the moor-edge vegetation ; although at the present day only the oornmon 
and more abundant remain, inoludiug three heaths, bilberry, gorse, 
and birob. These relios indioate the eastern end of a chain of moors 
of which the links, Rumbolds Moor and Barden Moor, are still wild 
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in oharaotor, and lead up to the Pennine mass of moorland. East of 
Adel, outliers of the Permian appear, and CaUuna disappears. The 
most easterly occurrence of Oalluna was found on the south side of 
Bramham Park, in the Permian area, but the CaUuna itself is on an 
inlier of Millstone Grit. 

The heaths found at lower altitudes are generally drained by streams 
whose banks support a vegetation which shows affinities with the 
dough swamp, the upper and lower oak zones, and the lowland swamp 
vegetation. The valley of the Mean wood Beok above Leeds may bo 
taken as an example. The stream rises near Bramhope (600 feet) on 
what has been a moor, but is now farmland. At Adel Dam (400 feet) 
an artificial reservoir has become a swamp in which plants of the 
dough swamp and wet heath may be found with species of the low- 
land swamp. The stream from this place, till it enters the Coal 
Measures (about 200 feet), flows through a valley the banks of which 
present in succession grass heath with gorse and bracken ; heath with 
heather, ericas, bilberry, and other associates ; birch wood ; alder and 
willow thicket ; or oak woods moro or less altered by introduced trees. 
Thus within a short excursion, almost all the types of the present map 
may be seen occupying limited areas. Mr. LeeB (1880) gives a list of 
a hundred species in Mean wood valley, and this includes neither 
common plants nor many agricultural weeds which have become 
established. A zone of intermediate marsh vegetation is thus presented, 
and the following plauts are characteristic. Some of them are found 
in the dough swamp, and almost all occur in the lowland aquatic 
vegetation. 

Intermediate zone of marsh — 

A ’aslurtium pnlustrt , 1H\ 

Cnrdamiwi amara , Ij. 

C. pratrturii, Ij, 

Ifyptriaum qnndrntum, Stoktw. 

Epilobium htrsutum . 1 i. 

i'J. obsanrnm , Suhreb. 

Hydrocotylv vulgaris , L. 

Apium nndijtorum , Kmclib. 

(Enanthe cron t to* I j. 

dal turn Witlirriiuji (fttn.). 

Valeriana tlioicn, L. 

Scropliularia nodosa, L, 


Scutellaria galericulata , L. 
Polygonum Hydro pip< r, L. 
Polygonum amphibia m , L. 
Eiodea canadensis , Miclix. 
Sjtarganium ramosum , HuiIh. 
Jjemna minor , L. 

Aliama Plantago-aquatica , L. 
Triglochin pa lustre, L. 
Ebocharis palustris , R. Hr. 
Car ex rvmnta, L. 

PhaUiris arundinacea , Ij. 
Equisetnm palustrc , Ij. 


B. The Coal Measure Common . — This bears a strong resemblance to 
the Millstone Grit heath just described, aud is quite distinct from the 
Pormian common. It is as a rule distinguished by the rare occurrence 
of the plants of the CaUuna heath, whioh are so frequent on the grit. 
Briorley Common, between Ilemsworth and Cudworth, is the largest 
area of this kind, and other examples occur on the watersheds of the 
tributaries of the Dearne and Calder. The following list was taken 
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in July on Netherton Common, south of Wakefield, and shows the 
plants characteristic of such commons : 


Snrdus strivta. L. Di>ruinunt. 
Agroslis vulgaris, With. „ 

Ft duoa ovina , L. ,, 

Antkojranthum otlorttfutn. „ 
nhxniropiru*, L. 

Ft< ritt uquilina , L. „ 

TTypt ricum pulchrum , L. 

Ij<>t ns corniouhttns, I <• 

Voit nl Hit t sylnalris, Nock. 


Itubuifriiticnsns fsubspp ). 
Jtosa, app. 

Grntartjns Ojrynnnitha. L 
t itilium so xa tilt , L. 

7’< uvr turn ficorothmin. I. 
Ajugtt r> plans , , U 
liolcus L. 

Ihselumpeia riespi1osa t 


The hill known as Baildon common (927 feet), near Shipley, is 
another example. It is an outlier of the lower Coal Measures in the 
Millstone Grit. Its general grassy aspect at once distinguishes it from 
the dark heathery edges of Rumbolds moor, 2 miles off ; a oloser exami- 
nation showed that it agrees with the list just given. 

0. The Permian Common . — The Permian area is so much under 
cultivation that few uncultivated places are left. Disused quarries are 
common, and afford a refuge for a varied flora, generally with the 
character of a copse or thicket of ash and hazel. It is advisable 
to defer the description of the limestone vegetation till the next map 
of this series. On the present map, however, Hook Moor, near Aber- 
ford, is the best example of a primitive Permian grass moor met with 
in the survey of the West Hiding. The vegetation is so different from 
any of the grass heaths already described that it is noteworthy * 


lh achy podium piunatum , Bcuuv. 
Dominant. 

Ft stuca oriua , L. Dominant . 

F. rubra , L. „ 

From us erectus , Hude. ,. 
Jldianthemum Chamucistus. Mill. 
Viola odorata , L. 

V. hirtti, L. 

V. silvedru i, iteioh. 

Poly gala vulgaris , L. 

Euonymus e uropttus. L. 

Bhamnus cathartieua , 1j 
It. Frangula , L. 

Flex PuropteuK, L 
Rtthus id it us, L, 

11. r a stir anus. More. 


Jtubus cfdsius, L. 

Bosa spittosissitna, L. 

R. vanina. L. 

It. arrensis , Hilda. 

Bryonia dioica , Jnoq. 

Sambucus nigra , L. (wild typo) 
Aspttrula cynanchica, L. 

Carlimt mlgttris , L. 

Primula verts. L. 

Jdgustrum vulgar e, L. (wild typo). 
Qentiuna Amartlla. L. 

Euphrasia ojjicimli a, U 
Thymus Berpyllum, Fr. 

Plantago media , I .. 

Tamus communis , L. 

Pttris aquilina , 1.. 


The character of this association places it under the vegetation 
which we distinguish as Natural Pasture (Pa.). Other examples on 
this map are similarly indicated, but the chief development occurs in 
Part II. of this survey. 

Aquatic and Marsh Vegetation. — From the high moorland to the 
lowland there is an interesting change in the hydrophytio vegetation. 
The ohief associations have been dealt with as they were found with 
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the types of drier vegetation, but it seems advisable to draw them 
together now. The course of any stream presents, in suooession, the 
flat or gently sloping gathering grounds, the zone of rapid desoent, and 
the zone of low gradient with slow currents. The extent of the three 
zones depends on the topography and geology of the oountry. In 
the present map, the marsh vegetation of the gathering grounds is 
somewhat varied, and is found in (1) the wet Eriophorum moor, (2) the 
wet parts of the heather moor, and (3) the Mclinia or wet grass heath, 
all of whioh have already been referred to. The dough swamp is to 
be regarded as an accessory gathering-ground, where the waters of the 
moor are augmented by other springs exposed in the outting back of 
the dough head. . The dough swamp indicates a double ohange in the 
stream: the chief zone of rapid descent begins here, and the stream 
enters the woodland zono. Both changes have a distinct effect an the 
vegetation. The presence of alders, willows, and other trees favours 
the increase of shade-preferring plants, but the high altitude, with its 
severer climate, limits the number of species. The rapid drainage of 
this zone is not favourable to the formation of roaches of still water, 
hence the Teed-swamp is not represented ; but small marshes may 
form, and some moisture-loving marginal plants occur (Fig. 9). The 
intermediate zone of marsh vegetation (see p. 1192) appears when the 
streams approaoh the I ’oal Measures, and form swampy areaB favourable 
to the aquatic and marsh vegetation of the lowlands. The presence 
of numerous canals and reservoirs also brings the lowland vegetation 
up into this zone ; this has been shown for the parish of Halifax by 
Mr. Crump (1901), and Mr. Moss (1900). The true lowland aquatic 
vegetation occurs in stagnant or slow-moving waters, oithor on the 
real Measures or on alluvial deposits of the rivers. The more im- 
portant of these are indicated on the map, and include swampy marshes 
and subsidences duo to coal-mining. Tho aquatio vegetation here con- 
sidered is that of altitudes below 300 feet (90 metres). The area is 
entirely fresh- water, but plants of the maritimo type begin to appear 
immediately to the east of the present map. Owing to extensive river 
pollution, the aquatic vegetation is inferior to that of the area north 
of this (see Tart II.). The following may be found : - 


1. Free-floating plants — 

Utrioularia vulgaris, L. Strut totes Alvide*, L. Unit 1 

C< rutophyllum tlemcrsum, T. lime. Lenina minor, L. 

JJydruchiris Morsus-ranas, I. L. Irimtlca , L. 


il. Hooted plants with submerged or floating leaves — 


Ranunculus aqnutilU ^agg.). 
ffippurtB vulgari b , L. 
Myrfaphyllnm altcrnifvlium , I >0. 
UutUmia palustris , L. 

Polygonum umphibium , L. 


Potamogeton natuns , L. 

J\ Crispin, L. 

/’. pectinatus , 1.. 
Zannichellia palustris, I.. 



, y Oak wood Clough stream with inargimil \eg«tation 
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III. Keed swamp; plants with elfcngated loaves — 


Lythrum Salicaria, L. 

Iris Tseudaoorus, Ji. 

I'yphc i lati folia, L. 
Sparganium ramosum , Iluds 
8. simplex , Hilda. 

Acorns Calamus, L. 

Ahsma Plantago-aquatica , L 


Sag it tar it i sagittifolia , L. 
Butomus umheUatus , L 
Phragmites communis , Trin 
Glyceria aquatica , Sm. 
Equisetum i limosum , Sm 
E palustre , L 
E. maximum , Lam. 


I V. Marginal plants of the marsh (see also p. 388 ) — 


Jlanuncuhis sceleratus , i 
Oaltha palustris , L. 
Nasturtium amphibium , lt.lir 
Barbarea i ulgaris , It Br. 
EpUobium hirsutum , I 
/Siam crectum , HudB. 

(Lnanthr Phdlandrtum, Lam. 


Bi dens tripartita, L. 
Lynimaohia vulgaris , J j 
Srrophularia aquatica, I .. 
Lycopus curopmus, I 
Siachys palustris, I 
f Vinos acuta, L. 

C riparia. Curt 


The algae have been recorded by Mr. W. West, of Bradford (1902;. 
(2) Cultivated Land. — The orops grown on the farmland indioate its 
capacity in regard to vegetation. The Board of Agriculture returns 
(1901) of the crops of the whole West Hiding (of which the present 
in a]> includes nearly one-third) are 



'Wheat ... 

12,092 acres. 


Barley or l»ere 

... 07, 483 

*» 


Oats 

... 70,874 

,» 

Corn (Tops 4 

Rye 

2,136 

•» 

Beans and peas 

6,997 

»* 



184,582 

»* 


( PotattKJS 

... 27,711 

i. 


Turnips and swedes ... 

... 60,647 

»» 

Ureen ciops j 

Mangold 

7,488 


( 'abbuge, vetches, etc 

... 8,063 

tt 



93,909 

it 


f For hay 

... 50,680 

M 

Clover, sainfoin, and grusscs 

| Not for hay ... 

... 29,692 

»» 

under rotation 

1 

80,372 

" 

Permanent pasture, or grass 

[ For hay 

. . 260,630 

„ 

not broken up in rotation, 
and not including moun- 

| Not for hay 

1 

... 566,507 

t» 

tain and heath land. 

i 

827,143 

*• 


On the eastern lowlands and in the wide valleys of the Coal Measures, 
the farm rotations include all the crops given above. As the altitude 
increases towards the west, the cultivation of mangold, wheat, and the 
finer barleys gradually ceases, till on the upland farms the only orops 
of the ploughed land are oats, turnips, and the hardy here (barley )* At 
present the western part is almost entirely grass-land, and ploughed 
fields are only occasionally found. The farmland on the vegetation 
map is subdivided into a lower or wheat zone, and an upper or “ no 
wheat ” zone. Wheat is here taken as an indicator-plant, because it is 
already reoognized as suoh in existing vegetation maps. Our wheat zone 
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represents in Britain the warmer parts of Central Europe. The area of 
tho possible cultivation of wheat in Britain presents an interesting 
problem in plant distribution, because we have a gradual reduction of 
the area from south to north, and a well-marked limit in altitude. 
The restricted distribution does not appear to depend on soils alone, 
and one must look more to olimatic factors as determining its range. 
The recording of the uppor limit on these maps furnishes material for 
examining what the conditions really are. The problem, however, is 
one for special consideration, with the assistance of experienced 
meteorologists. The most important climatic condition required for 
tho successful ripening of wheat is a hot summer relatively dry, and 
this can only bo obtained where the rainfall is low. The rainfall and 
the avorage summer heat of a district are therefore determining factors. 
Since wheat is generally sown in autumn, and the young plantB pass 
through the winter, the climatic conditions of that period must also 
have an influence. Dr. Herbertson, who has kindly assisted us in this 
matter, summarizes the necessary conditions aB a function of (1) sun- 
shine, (2) temperature, (3) moisture, (4) rainfall, (5) ground water- 
supply, during the whole growth-period. The climatology of York- 
shire in its relation to the distribution of various plantB has been 
suggestively, but in a general way, discussed both by Mr. Lees (1888) 
and Mr. Baker (1885). Dr. Buchan (1862) gives 56° Fahr. (13° C.) 
as the average summer temperature required for the ripening of wheat 
in Scotland. In the Edinburgh district, K. Smith (1900) gives tables 
showing the mean July temperature and the rainfall at various stations. 
It appears from these that wheat ceases to be a regular crop of the 
farm at an altitude where the mean July temperature is below 66° Fahr. 
and the rainfall exceeds 32 to 33 inches per annum. Summarizing the 
rainfall in the present map, Dr. H. R. Mill says, “ It is under 30 inches 
(76 cms.) east of a line through Pudsoy, Clcckheaton, and Cawthorne: 
a roughly parallel line at from 5 to 8 miles westwards indicates the 
beginning of rainfalls over 46 inches, except in the valley of the Aire, 
where it is between 30 and 40 inches." The following table gives 
data : — 


South Milford 

Altitude. 

Feet 

... 70 

Menu annual i Zone of 

rainfall. vegetation. 

lnchen. 

36 

W ttth-u p< >u- 1 U'umc 

IKS 

•So W ‘"“ 

as J , 

Bradford 

... 3(U> 

1 jet*d« ( A 1 lertou Ilall) 

418 

Halil nx (ltallcvue) 

... ... (>25 

33 1 Near limit. 

,. (ltaiuudcu Wood) ... 

■ ■ • ... 815 

87 x 

„ (Ogden) ... 

900 

43-5 ii 

„\l 'orn ... ■■■ ... ... 

J 050-1 380 

47 J No wheat. 

Wood heat 1 Uoaervoir 

660 

49 ( I 

liuwtoiiBtall, Hough Bridge 

900 

49 J 
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The mean July temperature Ut Bradford, at 366 feet (Y.N.U. Trans,, 
1900), is given as 59° *5 Fahr. (adopted mean for twenty-eight years). 
Mr. Crump (1901) gives statistics from two stations at Halifax ; one at 
526 feet gives the average from June to August as about 59° Fahr., 
another at 62*5 feet gives 56° Fahr. for the same period. From the maps 
in tho volume on meteorology of Bartholomew’s Physical Atlas (1899), it 
is fairly safe to assume that in the present area up to 900 feet (273 
metres) the mean temperature for July is over 56° Fahr. (13° C.). The 
evidence for Yorkshire therefore supports the Soottish results — that 
throughout the wheat zono indicated on the map the average July 
temperaturo is at least 56° Fahr., and the rainfall is below 33 inohes. 
In considering the woodland, we have already pointed out that the oak 
woods below about 500 feet (that is, within the wheat zone) have a 
type of vegetation richer in speoies than the upper oak belt. The 
patches of uncultivated laud found within the wheat zone are too few 
to allow of any definite conclusions, yet they also present a more varied 
vegetation than the upland moors. In the farmland the upper and 
lower zones are recognized, not only by the orops, but also by the weeds 
of oultivation and the vegetation of the oultivated grass-land. The 
aquatic vegetation of the lowlands is also much richer in species than 
the “ no wheat ” zones. 

The determination of a precise line to indicate the upper limit of 
the wheat area is rendered difficult at the present time by certain 
economic conditions. The declining price of wheat for many years 
has led to a marked shrinkage in the acreage devoted to it, and to an 
increase in grass-land. The returns of the Board of Agriculture (1891 ) 
for the whole West Biding show this : — 


1871 ... 

Acres. 

... 108,910 ... 

... 90 acres * 

per 1000 acres of cultivated 

1881 ... 

... 75,142 ... 

... GH „ | 

land (not including nurse- 

1891 ... 

... 58,614 ... 

... 48 „ 1 

ries, woods, or unenclosed 

1901 ... 

... 42,092 

J 

moor or heath). 


The reduction of wheat oultivation is evident o^ er the whole area, 
but is most marked (1) in the vicinity of towns and manufacturing 
districts, where the conditions for growth are less favourable, and where 
dairy farming or market gardening is more profitable; (2) on poor, 
especially light, lands, which are unfavourable to the winter growth of 
autumn-sown wheat ; (3) towards the upper limits of the wheat zone. 
The last-mentioned area of shrinkage is the most important for this 
survey, because it afieots the determination of the upper limit of wheat. 
During the progress of the survey, wheat has always been recorded on 
the field maps, either from observation or from reliable information. 
In some districts it has been ascertained that wheat was grown, but 
the crop was uncertain, ripening only in favourable seasons ; in other 
words, its upper limit was ascertained. On the map the letter “ W ” 
No. IY.- -April. 1903.] 2 n 
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above 600 feet (152 metres) indicates an actual observation on that 
spot, and the line defining the lower zone of cultivation from the upper 
is drawn from an average of these upper records. The average height 
of this line is from GOO to 700 feet, declining in the narrow western 
valleys to 400 feet. In the survey of the Edinburgh district, B. Smith 
fixed the wheat limit at 600 feet on northern exposures, rising to 700 
feet on southern. 

A transition zone between wheat and no-wheat was considered 
neoessary to represent oertain areas where wheat is now found occa- 
sionally over 700 feet, and was formeily grown to a larger extent. 
From the eoonomio aspect of the present day, these transition arenB 
cannot be considered -as wheat-producing, but from the point of view 
of plant-geography it is neoessary to indioate on the map that wheat 
may be grown there. The transition area occurs at an altitude of 800 
to 1000 feet, near the junction of the Millstone Grit and lower Goal 
Measures. The Coal Measure valle j s are wide, with gentle slopes, 
rising to comparatively low watersheds ; these conditions are favourable 
for the cultivation of wheat, as our reoords show, up to the watershed. 
Weftt of the Holme valley the transition area occurs on gentle slopes on 
the Millstone Grit, <?.//. Honley Moor. It is noteworthy that this tran- 
sition zone ooouis on or about the rainfall line of HO inobes. In general 
aspect the vegetation of this zone is poor in species, and has more 
affinity with that of the no-wheat and moor-edge areas than with the 
true wheat zone. We therefore considered it advisable to represent it 
as shown on the map. In a more detailed survey, using maps on a 
larger soale and taking the underlying soils into consideration, the 
vegetation of the cultivated farm lands would be better represented 
by further subdivision. Such a survey would i ©quire oareful investi- 
gation, and could be undertaken only by those having acoess to 
returns of crops, such as are furnished annually to the Hoard of 
Agriculture. 

The weeds of arable land are ohiefiy annuals, many of which also 
occur in gardens or other freshly turned land. The greatest variety 
of weeds is found at low altitudes and in the richer land of the wheat 
zone ; with increasing altitude many of the species cease to be prominent 
weeds and become casuals. The practice of using seed grain imported 
from a new district aids in Bproading weeds, hence lowland speoies 
may be recorded occasionally at higher altitudes than usual, but they 
soon die out unless suited to the locality. A list of eighty-four weeds 
of arable land in Yorkshire, when arranged according to the altitudes 
given by Lees (1888), show about forty- four occurring above the wheat 
line ; but these altitudes are the range of the species, not its range 
as a weed, which is generally lower. In a list of “ One Hundred York- 
shire Weeds,” oompiled by us for the Agricultural Department of the 
Yorkshire Colloge, sixty -three are oommon weeds of arable land; and 
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of these not more than forty-two ooour above the wheat line. The 
following is a short list of oharaoteristio speoies : — 


Chiefly in Wheat Zone. 


In Noth Zonks. 


Papa rer Jlhroa8 t L. 

Ita pharma Eaphanistnm , L. 
Viola arventis, Murr. 

Lyvhni m Oithago , 8cop. 
Mhumt Cynapium, L. 
Scandix Pecten-Venei i*< L. 
Matricaria Gltainomilla , L. 
Chry*< i n them am tegeium, L 
Sovrhun rtrvftw/V, li 
dhenopodinm album , Ij. 
Polygonum Convolmlu*, L. 
Euphorbia exigua, L. 


Buna Buna-pantorht Web. 
Brannira Sinaphtrum , Boitw, 
V7oJ</ tricolor, 1*. 

Stellaria media , Cyr. 
Spergula arventi*, L. 
Matricaria inodor a, L. 
Tumi ago Farfara, L. 
Seneoio vulgaris L. 

Sonchna axper, Hoffm. 
iKrtpIrx pntula, L. 
Tolygonum urienlore, L. 
Euphorbia Pepln» t 1 4. 


Grass-land, — A large proportion of tho farm-land is now loft perma- 
nently as grass, but almost overy field shows tho ridges and farrows 
left on 1<»»1 which has been ploughed. In reolaiming the land from 
moor or heath, it iB usual to enolose and plough it, and after taking one 
or more crops from it, to sow down with grasses. Many of the fields 
in the upper zone have probably only been once ploughed, but generally 
the land has boen broken np oftener. The grass-land of the no-whoat 
zone of the westoru uplands is, as a rule, poorly cultivated. The mixed 
herbage yields one orop of hay eaoh summer, and is then grazed till 
winter. In spring, the manure from stables and yards is distributed 
over the fields, and beyond this, little manuring takes plaoe. On some 
farms, lime is applied at intervals of a few years, and on this soil, con- 
sisting ohiefly of sands and shales, the benefioial result on the herbage 
is very marked. 

In the eastern lowland part of the map, over the Coal Measures, 
more land iB regularly ploughed, but a considerable acreage is perma- 
nently grass. Some of the grass-fields are used only for grazing : others 
are reserved for meadow hay. The meadows yield one or two crops of 
hoy annually, and are well manured to enoourage the larger grasses. 
Sward-forming grasses are preferred on the pastures. In regard to 
the numerous associates of the grasses whioh together make up the 
sward of a pasture or meadow, we have compared their range of dis- 
tribution, and find that a considerable proportion oease at about t>00 
feet, others at 900 feet, while the rest aaoend to altitudes above 
1260 feet. 


The pastures and meadows overlying the Permian limestone have 
a ohar aoteristio vegetation. In early summer especially, their bright 
green colour contrasts strongly with the dull green of pasture on 
adjoining formations. The constituents of the Permian vegetation are 
reserved for Part II. of this survey. 


2 » 2 
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FROM QUITO TO THE AMAZON VIA THE RIVER NAPO. 

By A. HAMILTON BICE, B A , F.R.G S. 

On August 12, 1901, after the usual delay incidental to the doparturo 
upon every journey in South America, either for small distances or great, 
five miserable speoimens of animals, claimed to he horses and muleB, two 
arrieros, my negro servant and I turned our backs upon Quito, bound 
for the Indian village of Papallaota, two days distant. Mr. Siider- 
strora, the English consul, who had boon my friend and benefactor 
in every posBiblo way during my stay in Quito, accompanied us out of 
the city somo 4 miles, bidding me God-speed, near the orumbling 
church dedicated to the Virgin of Guadeloupe, which marks the village 
of Guapulo. There is a fair road, first through the hills and then upon 
the open, with signs on all sides of Cotopaxi’s violence, to the fovor- 
infested and lifeless village of Tumbaco, where it iB said no stranger 
can pass the night without contracting severo fever ; and its hygienic 
conditions may be judged t by the faot that its enterprising inhabitants 
lot their dead remain unburied for days, never removing them from the 
huts, the natural decomposition process being aided by flocks of the 
carrion crow, or gallinazo , so called. Here some change of beasts was 
made, and the number increased from five to six, as the road was reported 
to be in bad condition — bad in Ecuador would be execrable, if not 
impassable, elsewhere. 

The trail from Tumbaoo is a sandy one, through a dreary country of 
a monotonously undulating charaoter, with a stream to be crossed whioh 
reaches the flanks of the animals. About sunset, shortly after getting 
into the hills, the low rambling buildings of the hacienda Itulcachi 
appeared in view, and in a short time we were past the heavy gateway, 
and in the spacious courtyard the Indian retainers in a leisurely way 
helped the arrieros to unpack tho loads, while a tall, big-limbed young 
fellow went to summon the master in charge. He soon appeared, a 
typical Eouadorian, in a large, high-pointed, broad-rimmed hat, a 
serviceable poncho, wide trousers, and big spurs; ho accorded me 
a hearty welcome, extending both hands to grasp mine, and the look 
of cordiality and good feeling whioh overspread his lean, leathery, and 
bronzed countenance more than made up for the words he wished to 
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utter, for we did not understand each other’s language. Evidently 
Itulcaohi is experiencing more prosperity under the sway of Seiior Don 
Jose Madrid than it did at the period when Orton described his night 
there. A splendid feast was prepared in my honour, to which only 
Seiior Madrid and myself sat down, eating with our hats on, as is the 
custom, and served by several Indian women, one of whom had her 
baby strapped to her back, the infant sleeping peacefully meanwhile. 
In addition to the bottles of wine with whioh the table was loaded, 
bowls of delicious milk were brought in answer to my query of 
“leohe,” proving that the milk-produoing qualities of the Itulcaohi 
herds have increased in proportion with Ihe general prosperity. One 
also had for the last time the luxury of a bed, and a wash-basin and jug 
to look at, presumably for ornament, as they were covered with dust, 
and served no practical use for ablution. 

We made a fairly early start the next morning, with the whole 
household assembled to see us off, and loaded with presents of wine and 
food from the hospitable seiior. The trail began abruptly upward, 
rough and uneven. Looking back, the hacienda with its innumerable 
cattle lay far below us. The day at first promised fine, but rain, thick 
driving mists, and a oold wind succeeded the sunshine as we ascended 
towards the summit. The trail is in many places obliterated, and at 
times difficult for the ill-oonditioned beasts, who plainly showed signs 
of weariness. The arrieros were indefatigable in their efforts to drive 
them up the steep slopes, persuading, threatening with the voice, and 
lashing with stout-thong whips until the poor animals' exposed sideB 
and hams wore covered with weals from the severe and continuous 
Hogging. Some two hours after noon the summit was crossed ; from 
hero to Papallaota it is a steady descent. I could discover no signs of 
a trail, simply a seemingly endless succession of bog and moras?, in 
whioh the animals wallowed and floundered, or slippery slopes down 
whioh they glissaded. Some held their feet, others wont like grain- 
bags down a shute. Several times it was necessary to dismount to get 
across the mud-holes, the beasts emerging on the other side miserable 
objeots covered with the filthy mud, which reaohed above their hind- 
quarters. The etamina of the mules was in marked contrast to the 
horses, decidedly in favour of the mules. They were stronger in bear- 
ing weight, their endurance greater, their intelligence and willingness 
far more exemplified, nor did their small hoofs and legs Bink so deep 
into the mire. Several times the horses fell and wearied themselves 
further, in their weakened condition, by their ineffectual attempts to 
regain their feet. 

Papallaota was reaohed about 5 p.m., a hamlet of some twenty-five 
or thirty huts situated in the bottom of a deep bowl-shaped valley, 
whioh accounts for the gloom whioh oppresses one. The yapping of 
a dog was the only sign of life as we wound our way past the shacks to 
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the governor-general's palace,- a substantial edifioe of the hut order 
consisting of a stout frame of logs, with a finish of mud-plastering and 
a thatched roof. The governor, attired in a pair of drawers reaching 
halfway down his thighs and a ragged poncho, reoeived me affably, 
making his house over to me for the time being, with the ezoeption of 
a small portion of one end reserved for his family. The furnishing of 
the house further proclaimed him a man of simple tastes. Three stones 
on the ground, between which a fire was built, constituted the fire- 
place and stove; one iron and twice as many oopper pots, several 
trenchers, bowls, and spoonB hewn from wood, with two flat stones of 
unequal size for grinding corn, a primitive mill which was being 
industriously worked by a dusky young woman, completed the culinary 
articles. Several logs of varying circumference, over whioh was thrown 
a skin, as bed, and a round hollowed pieoe of board with three legs of 
unequal length, like an uneven milking-stool, made up the luxuries of 
furniture. 

The Papallaotans are a very short people : many of the men do not 
stand 5 feet high, and the women considerably less ; 4 feet would be 
a good height, and a few inches under this is common. The men 
are thick-set, with enormous development of calf and thigh musoles, 
slender wrists and small hands, thick ankles and large triangular- 
shaped feet. The women are slender, ill-nourished and wizened, though 
some of the younger females possessed good features and comely coun- 
tenances. Their dress consists in most oases of a strip of blue Itenza 
cloth fastened round the loins, reaohing to the knees, and necklaces 
made from old Spanish coins, with drilled holes and a oord passed 
through. The men in most cases, in addition to the loin-cloth, carry a 
]>onoho. The hair of both sexes is straight, black, coarse, and the skin 
a decided brown. The male skull is relatively and actually large, 
prognathism not marked. In the normal human being the femur is 
tho longest bone in the body, but in several of the males whom I 
measured, taking the great trochanter of the femur and measuring to 
the external condyle, and making allowance for tho difference between 
tuberosity and head, then measuring tibia from internal condyle to 
internal malleolus, the tibia was a trifle the longer.* 

On the morning following my arrival, long before daylight, the 
accommodating governor-general was astir, asking for a few centavos 
that he might obtain for me some eggB and milk for breakfast. After 
an early meal, a muoh-wizened female appeared with a gift of fruit. 
Small and round, it resembled externally a miniature orange ; inside it 

* It is remarkable that here, in the north-cast corner of Ecuador, a people exists 
similarly proportioned to tho Aymara race living on the Titicaca tableland, of whom 
David Forbes, in his * Aymara Indians,’ says, “ Instead of the thigh being, us in all 
other known nations, longer than the leg, it would appear to be, on the contrary, 
slightly shorter." 
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was of a soft pulpy consistency, with a tremendous number of seeds. The 
native way of eating appeared the most practical — to bite out a pieoe of 
the skin, devouring the contents muoh in the same way as a small boy 
suoks an orange. 

The woman was followed by two of the three principal magistrates 
of the village, termed judges, one municipal and the other a one-eyed 
individual styled “ the judicial,” so my host informed my negro servant 
Tino, who performed the very important office of interpreter, speaking 
both Spanish and English fluently. The judges gravely shook hands 
with me, adding something in Quiohua. To the governor-general, who 
understood Spanish, but oould not read, Tino, in an impressive voioo 
befitting the solemnity of the ocoasion, read the government documents 
whioh Senor Moncayo, Secretary of the Interior, had given me before 
I left Quito. The governor listened with rapt attention, interrupting 
only to put into Quichua, so that the others might comprehend its 
import. The men who were to be my porters began to arrive one by 
one. Eaoh received five sucres (roughly about ten shillings) in small 
silver pieoes, the usual price as named in tho document 1 brought for 
performing the journey from Papallaota to Arohidona. Eaoh portion 
was gravely pounted out and handed over by the govornor. Before 
leaving GuayA^uil I provided myself with £15, in coin of ton and 
five centavos value, whioh I found very useful in tho interior, the 
natives having a decided liking for it, utterly disdaining the paper 
money. 

The business transaction took up most of the day, bocoming a town 
meeting, all the women and children assembling to listen and have a 
word. First it was declared by all impossible to start for two days, 
but when the chicha , whioh had been brought from Quito, was circu- 
lated freely, and a jaok-knife apieoe offered to the men as an extra 
inducement, they decided to go on the morrow. Each man selected the 
artioles whioh were to make up his pack, tho customary weight for a 
peon being three arrobas, or 75 lbs. 

Next morning the govomor’s house presented a scene of bustle, 
women helping their husbands do up their packs, or drawing thorn 
aside for farewell messages and last words, Eaoh peon carried a strong 
stiff rod of 6 feet length, packs fastened to their backs by means of 
portage straps made of strong strips of bark — one carried across the 
forehead, a second passed over the arms and around the chest. Some 
used a form of wicker basket lined with big green leaves, designed to 
keep tho food and other perishable articles dry. 

The one-eyed judge, with considerable manner, escorted me to the 
small meadow behind the governor’s house, whero the Arohidona trail 
begins ; the peons, following, gathered in a oircle, drove their staffs into 
the ground, at whioh the women set up a wail, the men giving a weird 
ohant-like answer, Felipe, the leader, was an intelligent man, with 
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whom further acquaintance bred respect and admiration. The governor 
at the last moment decided to go as far as ftaeza, the present of a 
flannel shirt and an old saddle influencing him much in my favour. 
A mere slip of a girl accompanied the men, bearing on her back a load 
of 35 lbs. 

The trail strikes immediately into the forest, and is a muddy, 
slippery, uneven one from the very first. It leads in an easterly direo* 
tion along the left bank of a stream, into whose waters we were foroed 
from time to time on account of tho impenetrable denseness of the 
thicket growth. In the oourso of the day’s journey, oight Indians 
from Archidona glided silently past, more after the manner of spectres 
than human beings, disappearing in the forest gloom as suddenly as 
they had come. They were of taller stature, more slender build, more 
lithe action and graceful movement than the Papallactans, destitute of 
all covering except a narrow breech-clout, their long black hair falling 
down upon their shoulders, whereas the Papallaota men wore theirs 
cropped short. From time to time the human train halted for a respite, 
fifty minutes to an hour being the stretch a peon oould go with 
from 60 to 75 lbs. upon his back without stopping for rest, food, 
or drink, ovor one of the roughest, hardest routes of the world, a 
passage through which man forces himself, combating at every turn 
all obstaoles that it seems possible Nature can throw in the way of his 
advance. Camp was struck at four o’clock, advantage being taken of 
a previously erected palm-leaf roofed shelter, a simple construction 
whioh any Indian ereots in a few minutes — two forked polos placed 
upright, with a connecting ridge pole, against whioh a number of sticks 
are leaned ; over these they dexterously weave a waterproof roof of big 
palm leaves as proteotion against the almost inevitable nightly shower. 
An animal was brought in a little smaller than a badger. Felipe called 
it a wild guinea-pig. Everything was devoured ( bestia fmmenei generis 
fuit et gravida a), and all with a rapaoiousness whioh left no doubt in 
one’s mind as to their appreciation of suoh delicacies. The beast was 
caught in a trap of simple oontrivanoe. 

Early next morning saw the departure of the little girl back to 
Papallaota, a pack of large wooden trenchers strapped to her back- 
freight whioh had been waiting at this spot for transportation for some 
time— - an d our ad vanoe along a path more difficult than the first day . 
We still dung to the left bank of the stream, known as the Maspa, 
the trail ascending and descending along the steep sides of densely 
wooded hills, down whose slopes innumerable water-threads trickled, 
making the path treacherously slippery with a slimy mud. The 
raucous oataraots falling over cliffs washed portions of the path away, 
leaving no foothold, yet the manner in whioh the Indians threaded, 
pioked, fought their way, cumbered as they were with their heavy 
packs, exdted deepest admiration. At one point for some distance 
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landslides obliterate the path ; the bank formed is excessively steep, 
composed of loose rolling stones and scree. With each foothold the mass 
gives way, rolling and tumbling down into the whirlpools and eddieB 
of the swift, roaring river beneath. 

At 2 p.m. an Indian hut in a little olearing was reaohed ; at the same 
time four Arohidona Indians glided past in their noiseless adder-like 
fashion. At this spot, to which Orton asoribes the name Paohamama, 
the night was passed, one uncomfortable for me on aocount of the 
unusual interest my head and body proved to the innumerable guinea- 
pigs which infested the dwelling, literally swarming over the floor and 
my bed of rushes. The governor decided suddenly he would not 
proceed to Baeza, and two others of the peons having become in a 
certain degree adynamic, the governor procured for me three fresh 
peons, who put in an appearance in the morning, aooompanied by a 
most cowed, miserable, mangy, yellow dog. Of all who had a hard 
time on the journey, the dog’s lot was certainly the worBt, half 
drowned in the rivers, starved, laoeTated, at times in imminent danger 
of losing its life in the mud ; it was still, however, in the bedraggled 
prooesBion which five days later straggled into Arohidona. The third 
day the pathB continued the Bame for Bix hours, rough or mud sloughs, 
and, the hillsides being steep, one’s left leg was always at a greater 
elevation than the right ; all efforts to keep an equilibrium were un- 
availing, every few yards meaning a fall — great olods of mud adhered 
to one's boots, greasing them in a treacherous manner, upsetting the 
negro and myself again and again. The Indians in their bare feet 
fared deoidedly better. 

By two o’clock a bridgo of the oantilever type was reached, a rude 
though ingenious feat of engineering, consisting of three very long logs 
lashed together, and of these there are three parts. The two pieces 
which extond from either shore to support the midstream portion are 
held in position by the weight of a huge pile of rooks in Buoh a manner 
that the logB are elevated at a steep angle, the central portion of the 
bridge being considerably raised above the river. The bridge sways 
and swings in anything but a reassuring way, and only one man may 
cross at a time, a slip or any other aooident meaning certain death, 
for none but a lunatic could ever have hope of being saved, once hurled 
into the mad rush of the rapids and boiling cauldrons of whirlpools 
which now characterized the stream. It Tushes along with terrific 
force, undermining the hills on either side, and before reaohing the 
bridge, on the left bank is the result of what has been a very sevexe 
and extensive landslip, awful now to behold in its quiesoent devastation. 
Huge masses of (Uhrta, great rook, enormous trunks of trees twisted 
inextricably, torn, rent asunder, and piled high in the most distorted 
and oontorted manner, forming a barrier passable only by the generous 
use of machetes. In the upturned soil a dwarf vegetation in some 
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plaoes fights for a place, and hundreds of turbulent little streams run 
down the slopes, but these signs of growth and activity fail utterly to 
shake off the awed feelings oreated by so eerio a scene of violence and 
desolation. 

After crossing the bridge, it is a two hours' hard pull, the groater 
part up a steep hill, with overy step one’s feet seeming to go a bit 
deeper in the black soft mud beforo Baeza is reached. This settlement 
consists of a few huts inhabited by Indians, at the largest of which it 
is customary for the traveller to accept hospitality, Buoh as it is. Baeza 
seems wrongly located on Wolf's map of the Oriento. He has placod 
it to the north-east of Fepallacta, yet the trail from thenoe runs east, 
varying sometimes to a southerly direction. Orton has done the same ; 
I do not think it is bo far north. From Baeza the trail asconds straight 
up the side of a hill, from the summit of which the first expansivo view 
is obtained of the forest-oovered mountains to the east, north, and 
south. Tboy run in no regular series, but are oloscly paoked, and 
none rises above timber line. 

Descending the southern slope, the really bad part of the trail 
commences — endless successions of swamps ; one is plunged over 
kneo-deep in tho bog earth and slimy filth of ooze-like mud, whose 
monotony is varied by pools of stagnant, foul-smelling water, into 
which I went twice waist-deep in tho vain endeavour to keep my 
balance on the narrow sunken logs, which in some places are sub- 
merged, serving as extra difficulties to overcome. Thero is no }K>ssi- 
bility of getting round the mud-holes and sloughB by tMtours or flank 
movements, tho forest being dense and overgrown with such im- 
penetrable vegetation as to successfully defy attempts of any sort. 
From many of the tree-trunks project sharp, needle like spines, which 
tear any clothing they may happen to catoh, and lacerate the hands of 
those unfortunates whoso minds, for the moment forgetful, worried, 
and exhausted by the miry sea of perplexities and difficulties, in- 
stinctively reach out to grasp the trunks in order to save themselves. 
This sort of thing lasts for two days; then the trail improves slightly 
again. It is disoouraging, heartrending, suffering work; through it 
all one wonders how the peons ever got on, burdened with their heavy 
packs, pitiful speoimenB of humanity, with their stertorous breathing, 
bodies and limbs smeared and bedaubed with mud. Kain fell at 
frequent intervals, contributing to the general gloom. 

Late in the day the Cosanga river was reaohod ; cam]) was made on 
the left bank. Next morning we continued up the left bank for three 
hours, wading innumerable brooks, and following the devious windings 
to a spot where the river may be most easily forded. One Indian, the 
sturdiest of thorn all, was bowled over in the current, and of course it 
must needs be he who carried the camera; fortunately, not muoh 
damage was done. From here, for two hours, oomes the worst stretch 



408 


FROM QUITO TO THU AMAZON VlA THE RIVER NAPO. 


of the whole journey, then the ascent of the Guacanayo ridge, whose 
sides and Bummit are olothed with a dense growth of timber, exoept 
where destructive landslides interrupt the wooded continuity. At. 
times the summit is reported to be buried in snow, waist-deep, when 
progress, of necessity, becomes delayed. In the descent, the path 
is literally tunnelled in places, gouged out by mountain torrents and 
roofed in by fallen trees. The hard rains rendered any fire impossible, 
and clothes and boots, mud-soaked and drenched, remained in that 
condition till Arohidona was reaohed the afternoon of the seventh day. 

On the sixth day we met eight Indians coming from Arohidona, 
from one of whom I obtained throe lemons and a plantain, great 
delicacies after a diot of chocolate and barley-meal water. By noon 
we reached and crossed the Cochachimbamba, not without some diffi- 
culty, for while the river is much narrower than the Cosanga, it is 
deeper, the bottom more treacherous, and the ourrent very swift. A 
change in the size and luxuriance of vegetable life bogins to assert 
itself ; tall trees rear themselves proudly abovo the rank profusion 
of tropical plants, beautiful in outline and grace of conformation when 
not disguised by the reticulated, inoxtrioablo substance of countless 
vines and spar-like lianas. 

For the last 10 miles before Arohidona is reached the path becomes 
unoomfortably narrow, the slippery yellow mud forming no foothold, 
and it is with a sigh of relief that the cane and banana groves are 
beheld, and the sense of having at last arrived is experienced. The 
governor-general, Senor Zapata, the chief executive of the Oriente, 
came to meet me and escort me to the Government House, a ramshackle 
affair of split bamboo, where he and several of the other government 
officials reside. Our arrival occasioned a momentary oxoitement, and 
the entire white population, consisting of some dozen men, officials 
and traders, came running over to see who it might be. None of them 
knew a word of English. The peons were immediately taken in 
oharge by friends, and the yells and shouts of the drunken orgy 
held in their honour lasted till far into the night. Under tho 
administration of President Alfaro, some radical changes have been 
effeoted, one of which hus been the banishment of the Jesuits from tho 
Oriente, and their authority in regard to the religious welfare of the 
Indians invested with the governor. Zapata, a young man of some 
energy, has gone so far as to build a church of the corral order of 
architecture, but just how and at what time use shall he made of it 
is not as yet decided ; on Sunday mornings, when the full popula- 
tion of Archidona assemble 500 strong, they are put to work clear- 
ing land which Zapata is anxious to bring under cultivation ; and the 
regular thing in the sabbath afternoon is to get as drunk as possible. 

Oonoerning the natives, the men are tall, some 6 feet, well 
proportioned, and very muscular; several resembled the Greek idea 
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of physical beauty as regards 'torso and limbs. They wear the hair 
long, completely covering the ears and dipped off square over the 
forehead, which gives them a wild appearanoe. They paint their faces 
with a red pigment, the prevailing style being three lines drawn 
obliquely from a point just below the inner canthus aoross the cheeks, 
sometimes a line carried over the noso, and the grotesque effect farther 
elaborated by a great daub all around the mouth. There is consider- 
able variation, however, among thorn as regards physical type, for in 
addition to the aforementioned are those of a slender, lithe build, 
others of a burly appearanoe, rendered so by marked enlargement of 
the abdomen; especially was tho protruding belly notioeable among 
all the very young children I saw on the Napo. It is said they swell 
themselves up by eating oarth, which all the Indian children do. 
Some of tho men’s faces and bodies were oovered with melasmio spots, 
varying from the size of a shilling piece to splashes. The women for 
the most part are small, round-shouldered, shy creatures; from their 
demeanour and general actions there would be no hesitation in as- 
suming they ocoupicd an inferior position. At meals they serve the 
men, afterwards eating what may remain. Both sexeB have a fondness 
for necklaces composed of small glass beads, and some, of an msthetio 
turn, make for themselves neck-bands of ingenious and pretty design. 
Some of the male dandies had sticks of bamboo inserted into thoir ears, 
protruding upward and out beyond their faces for some inches. Tho 
colour of these individuals is not a dark rod, as Orton Btates, hut a 
brown hue. 

There has been in some men's minds the idea that the native of 
South America was of the stock, or closely allied to the race or family, 
of whioh the Japanese and Filipino form a part. It is claimed that, 
in tho very young of these, two pigmentation spots are to be Been 
in the lumbar region on either side of the spine, whioh, however, dis- 
appear in the oourse of months or a few years after birth. Carefully 
examining every infant of from a few hours to two years of age that 
could he found from Guayaquil to the Amazon, in every case there 
was not the slightest trace of such markings to bo found. 

My idea, formed from reading Orton, of the apathy and laoonioism 
of the Napo aborigines was rudely dispelled by a tremendous row and 
wordy warfare whioh took plaoe on an early Sunday afternoon between 
the governor and several Indians. Any doubts as to whether these 
Indians are capable of speaking long sentences were completely dis- 
pelled, and they showed themselves capable of powerful and foroible 
argument, intonating in a loud, stammering, guttural way. They also 
at times exhibited great curiosity,* a camera, a watch, or a gun exciting 

* Every one in Arohidona is curious. The whites would never let me dross alone 
and daily rummaged through my peeks and effects, being ably seconded by the Indians. 
Any attempt to do writing was entirely fntile. 
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intense interest. They do a little hunting, more fishing (fishing is 
done in every oase by very skilfully weaved, neatly exeouted nets), 
and considerable drinking, women being the drudges who perform the 
work. A sitting posture as known to us they never indulge in, but 
invariably squat upon their haunohes. The chiefs carry long silver- 
headed canes and wear red caps and little red coats, whioh, with 
their loin-cloths, complete the sum total of wearing apparel. The 
principal duty of these notables seems to be direotcd toward large 
consumption of chicha and to remain in a ohronio state of bibulous 
conviviality. 

From Arohidona to Napo it is six hours over a good trail, with two 
rivers to ford. The Jesuit churoh is in ruins, and thero is an air of 
desertion about the plaoe, most of the Indians having migrated else- 
wbore. It is here that one George Edwards, an American, interestingly 
mentioned by Orton, was foully murdered in 1 890, concerning whose 
death no action was ever taken. Edwards, coon after the American 
Civil War, went to Ecuador and settled in the wilderness. Ho was 
held in high esteem by the Indians for his fair-mindedness, honour- 
able dealings, and upright qualities. To within a few months of his 
death he had the companionship of a dog, but that friend dying, and 
the old man realizing that his years were tolling on him, had deter- 
mined to leave the wilderness which had been his home for so long 
and return to his native New England. Yoluntarily he had resigned 
himself to this isolated spot, wore his hair hanging long upon his 
shoulders, and surrounded by his pets, tamed animals and birdB from 
the forest, he existed in true Crusoe style. Beports had been 
brought across tho mountains by Indians concerning the hoard of 
gold Edwards had accumulated in his twenty-five years of residence, 
and vague rumours along the coast from Guayaquil to Panama reached 
the ears of two Portuguese. One of those, a stranger to residents 
of Quito, penetrated into tho Oriento, shortly returning to the coast 
to join his companion, and upon him is supposed to rest the guilt, the 
doublo crime of arson and murder. The oharred ruins of Edwards’s 
house, a little romoved from Napo village, serve to distinguish it 
from the others wrecked through rottenness and decay. The bianco , 
or trader or judge, who was to get me Indians, spent several days in 
fruitless search before he obtained for me three villainous-looking, 
under-sized creatures, who were to accompany me four hours down the 
river to a village whore others could be obtained. I purchased from the 
judge a heavy, narrow dugout, 30 foot long, and without regret bade 
adieu to the tumble down shelter, whose sole dignity consisted in its 
name, Government House, the only possible place of lodging.. I paid 
my Indiuns, in advance, two yards apieoe of lienzo doth, as is always 
customary in the country, though it is well not to pay too long 
in advance in Arohidona; I paid them the day before for the 
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portaging to be done to Napo ; they immediately invested their wealth 
in chicha , and at the appointed time of starting some were nowhere 
to be found, and the others in so advanced a state of intoxication as to 
be entirely useless. 

Very soon aftor leaving Napo the first rapids are encountered, of a 
series which Buooeed each other in rapid suooeBsion for the next 100 
miles. The banks of the river here are high and precipitous, and 
present the appearance of having been out out by the stream ; the bed 
is filled with rook of every size. Napo is a village of erratio existence, 
most of whose bamboo structures, including church and ramshackle 
(JSovernment House, are in ruins. Here the navigable part of the Napo * 
for canoes begins. The river is narrow and swift of current, with 
many short, smooth reaches graded out of the weaker structure of land 
formation which seems to exist with more or Iobb regularity between 
the harder, stronger rock substance over which the river rushes, 
forming savage rapids and furious cataracts down the steep slopes in 
its prooess of wearing baok. From Napo to the Coca river, the stream 
is of a torrential character, bordered by high banks from whioh much 
coarse waste is received, giving rise to the formation of alluvial fans, 
which seem to impart to the river a tortuous course, or serve at 
other times to form the rapids of the more moderate slopes, ohokod 
with great tree-trunks and huge boulders, whioh add an embarrassing 
clement to a most precarious navigation. 

With competent Indians and good fortune, two days are consumed 
from Napo to Coca. Trouble began almost immediately with the first 
lot of Indians. Instead of getting others as previously agreed, an 
attempt to leave peremptorily was tried. Failing this, and compelled 
by the persuasion of firearms, at the ond of three hours a new lot was 
obtained, escorted to the beaoh by the entire village. Not for long, 
however, for the same night they deserted to a man, or rather boy, for 
they seemed youths, one a mere child, but all very skilful in handling 
a canoe. They slipped away in the darkness, and the following day 
found me marooned in the forsaken village of Aguano. From here the 
descent was continued blindly and olumsily. 

The river between the rapids seemed to consist of but two things, 
stagnant cul-de-sacs, or side ohannels always running into a bigger one 
at right angles, forming maelstrom-like pools, into whioh the canoe was 
hurled and thrown against and over the great snags of trees with 
which the river is filled. The numerous shifting ohannels are due to 
the formation of bars and islands of temporary existence owing to 
the narrow, steep flood plain. Kaoh day of travel here was one of 
mishap, npset, physical injury, and worry. By the middle of the 
fourth day a sjttt known as Berna, two hours above the mouth of the 
Ooca, was reaohed. It was named by a Swiss, who bnilt himself a 
zinc roofed house of tropioal requirements and modest dimensions; his 
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successor, a handsome young Italian, reoeived me in a most kind and 
hospitable manner. 

A short distanoe above Berna is the fall-line of the last rapids, the 
demarcation between the steeper slopes of older land of rook-formation 
to the weaker strata of the plain, for from this point the oountry is of 
the nature of a broad ooastal plain of swampy formation, and heavily 
forested with a tropical growth. The fall-line is of interest from a 
historical point of view, as it rnuBt have been below this that Pizarro 
effected the construction of the brigantine. Santa RoBa is olaimed by 
some as the spot, a village 80 miles below Napo village, and of very 
uncertain existence, for at times it flourishes, at other ceases to be. 
Above and below is impassable water for anything but a canoe ; henoo 
the most probable spot is the junction of the Napo and Cooa rivers, 
or somewhere below. 

From Cooa to the Amazons the Napo flows through the flat, forested, 
swampy country in a series of great smooth ourves or meanders, the 
outer plaBtio banks being continually cut away, involving destruction 
of trees, with tho wrecks of whioh the river is at all times plentifully 
supplied, while the inner banks are filled to flood-level with sand or 
fine silted gravel, offering oftentimes oapital beaches for camping and 
generous supplies of driftwood. The innumerable lakes bordering 
each Bide of the river open into the stream by sluggish little channels 
known as “ coches,” and the whole oountry is a rete mirdbile of water- 
courses. 

At Berna a rest was made to allow my feet to reoovor from inflam- 
mation from merigui flies and sloughing abscesses, left aB reminders of 
the mountain journey, and the negro to recuperate from a rupture as 
best he could. On the 5th of September, in oompany with Roggerani, a 
dozen canoes, and Borne forty Indians, all on a long expedition of a year 
to the Tiputini for rubber, progress down the river was resumed. 
On the eve of the departure from Berna, a grand farewell feast or 
debauch was indulged in, consisting in an enormous consumption of 
chicha, the beating of drums, straggling prooessions, during the 
manoeuvres of which flaming torohes of cane were held aloft, lighting 
up and intensifying the weird scene. As morning approached the 
shrieking choruses gave way to single voioes occasionally giving vent 
to wild, unearthly howls, whioh gradually died away. At the Anal 
leave-taking each squaw was presented by Roggerani with a niokel- 
plated spoon or a bauble to please her vanity, and gathering in groups 
upon the shore, with wails and lamentations, aooentuated by swinging 
of arms, they bade adieu to their husbands and sons, who in return 
blew horns and fired off guns as the Napo ourrent swept the canoe 
flotilla onward. 

For five days we drifted on, sometimes the fleet together, at other 
times separated and lost to view from each other as the Indians went 
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off in search of prey. lIoDrioo, an intelligent Indian, was tlio ohiof 
lieutenant of lioggerani’s forces. On him devolved tlio responsibility 
of keeping the Indians sober and preventing their esoapo. As this may 
not bo entirely clear, it is worth while here to say a word. A white 
man, usually Spaniard, Portuguese, or Italian, who establishes himself on 
any of tho confluent branchos of tlio Amazon for obtaining rubber, is 
known as a cauchrro. Ilis method of procedure is as follows. From 
any one of the established trading houses in Iquitos he takes out a 
ciodit, say £2000 worth of goods and supplies ; ho next establishes him- 
hulf by ono of the rivers in an Indian village or settlement, when ho 
disposes of his wares to the Indians at a great profit. As payment, 
they give themselves, and pay off their dobts by being the cauchero'* 
slaves for the time being. If he wants rubber, many months arc 
expended on long expeditions in quest of it. The best qualities are 
found on the hilly lands, which on the east side are tho outlying foot- 
hills of the Andean system, where rise the headwaters of tho smaller 
streams of the main arteries of tho Amazon. Up these they go for 
weeks ; then follow months of weaiy toiling through the forests on foot. 
If tho expedition is a success the cauchcro takes his rubber to Iquitos, 
cither by means of the launches which now navigate many of the larger 
livers, or transports it by canoe. By contract he is bound to deliver it, 
or at least an amount which equals the sum and interest of what he haB 
borrowed from the trading house, they in turn disposing of it at profit 
to the large German houses in Manaos and Para. In this simple scheme 
every one comes out well except the Indian. Sometimes the cauchero 
fails, either because his Indians run away after a little, or take fright 
at the attack of a savage band with their blow-gun (puouna ) ms do of 
a long straight piece of wood called chonlu, a species of palm. This 
gun, usually about 8 feet long, and the curara arrow get the better 
of the miserable flimsy toy-like musket which is supplied to the mem- 
bers of the expedition, as is often the case. The arrow used is a slender 
stick almost a foot in length. It has a very sharp point dipped in 
poison, such as curara, while the end next the mouth is wrapped with 
the light, delicate wild cotton which grows in a pod upon the large silk- 
cotton so called. In shooting, both hands grasp the mouthpiece, and 
the guns are usod with surprising dexterity, and they exhibit astonish- 
ing penetration at short distances. A joint of the bamboo serves as a 
quiver. 

If the expedition is a failure, the ccMchero , perhaps, is ruined 
financially. Ilis creditors aesume his debts, and Bince they are put to 
a little trouble, they immediately deolare that instead of the Indians 
being responsible to them for £2000, they are now responsible for £3000, 
and must work off every penny of it in rubber operations, and a respon- 
sible white man goes to see that they do it. Sometimes in the battles 
of the rubber forests the savages come out seoond best. These Indians 
No. IV.— Apml, 1908.] 2 e 
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represent an exceedingly low order of humanity. Speeoh is limited to 
a few signs ; it is said they have a knowledge of counting up to five, 
corresponding with the five digits of the hand. They have a knowledge 
of fire, hut eat their food raw. In captivity the mother expends no 
oare on her offspring. Children are weaned on raw food, it is stated, 
and are bound to their captors or guardians until manhood is reaohed. 
Interesting specimens of thiB type are to be seen, their left cheek 
branded, which means slavery until maturity, in the majority of oases 
for life. 

At noon a stop was usually made, the Indians chosen as hunters for 
that day bringing in wildfowl and monkeys, whioh, together with 
rice, yuoa, and tea, furnished a splendid feast. Though the Napo has 
several varieties of monkey, the commonest is a large, heavy-boned one, 
with thick, ooarsc reddish hair, or moro olosoly resembling the colour 
of iron-rust, except on the face, where it is blaok. Those measured 
were considerably over 2 feet from glabella to root of tail. To one 
hungry enough they are delicious eating, and the preparation is simple. 
The hair is singed off over a fire, the animal is then skinned, followed 
by decapitation and cut up, great pieces of steaks and limbs put into 
a good-sized pot and boiled. At night, about Bundown, camp was made 
on some beach, fireB lighted — extending for some distance along the 
Bhore — round whioh clustered groups of Indians, coarsely jesting among 
themselves while thoy tore off great snaoks of monkey-meat, devouring 
voraciously, or beating eaoh other with the bones ; and as the tropical 
moon rose, the nightly concert from the opposite bank, furnished by 
the combined vooal efforts of pumas, wild hogs, monkeys, and maoaws, 
would further aocentuate the soene, weird enough already in the lurid 
light. 

For several days below the Cooa, a cone-shaped peak to the north- 
west looms up strangely like Cotopaxi ; Orton states it is, but dwellers 
by the river deny this, and call it Sumaoo. Late on the night of 
September 9, the junction of the Tiputini river with the Napo was 
reaohed. The Ecuadorian government has its last “ politico tenienti ” 
established here. From this point Eoggerani's kindness and assistance 
was sadly missed. Aguarioo rivor flows in a southerly oourse from 
the southern slope of the watershed which divides it from the head- 
waters of the Magdalena, and is of interest to-day as forming the 
natural boundary-line between Eouador and Peru. None of the few 
maps in existence show this, but give Ecuador a much wider range, 
. extending in many oases to the Amazons. This boundary question 
has been a bone of contention for years, Ecuador, after several unsuc- 
cessful attempts to establish a post below the Tiputini, has seemingly 
abandoned the idea, and eaoh appears to tacitly agree upon the 
Aguarioo. 

From heie down Peruvian characteristics manifest themselves. 
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Pottery, of which not a single fciece 1 b seen on the Napo above, now 
becomes most common in every Indian habitation, in the form of bowls 
and vessels. No wheel is nsed in the making, the designs are simple, 
and tho colouring from delioate to deep reds. Each tribe adorns this 
pottery with a series of geometrical designs which show their respec- 
tive family or tribe, much in the same way as the Alaskan adorns 
the totem. From the Aguarioo to the Curaray, a big river whicli comes 
in from the west, it is a long, hard stretch, rendered doubly so by tho 
absence of Indian assistance. The country here is particularly wild 
and desolate, and abounding in animal-life. The tall cane bordering 
the banks and forming a fringe to the dense forests furnishes a retreat- 
ing ground for the pumas, jaguars, and herds of wild hogs, all of whioh 
seem to have an especial fondness for the river. Frequently in the 
afternoon pumas were met, swimming noiselessly up stream, and as 
many times as not when fired at tho hogs dived, staying under water 
an incredibly long time. Enormous turtles were very common, and 
the beach for miles scratched with their imprints. Below the Curaray 
turtles and their eggs are one of the staple articles of food, as is 
monkey on the upper Napo. 

For the last four dayB before the Curaray is roached, the Napo is 
filled with islands of all sizes, so grouped as to present narrow vistas 
or lanes of water, whioh open out after some miles into large lake-like 
bodies, or long open winding stretches, bordered with interminable 
reaches of beach and impenetrable jungles of oane, above whioh giant 
palms and Bilk-cotton trees raise themselves. Not a sign of human life 
is visible, and it is along this part that the Tambosoyaou, flowing from 
the north-east, gives itself over to the Napo. Just below the oonfluence 
of the Napo and Curaray is situated a large Indian settlement divided 
into two villages, from the first of whioh the timid inhabitants, after 
momentarily viewing from the bank the approaoh of the canoe, fled to 
the forest, leaving the village absolutely deserted ; but a different re- 
ception was aocorded at the lower one. The form of celebration common 
alike to either birth, death, or Sunday was in progress ; as both first- 
named events had ensued within the preceding twenty-four hours, re- 
doubled energy was being spent in the debauoh, tho yelling and wild 
shouts increasing eaoh time the muttering thunder gave warning of 
the fast-approaching tropioal storm. Spread over tho floor of a huge 
bamboo house were the prostrate forms of men, women, and children ; 
others lay helpless in the grass beneath ; or drunken men, on either 
aide of their still more drunken wives, some even with babieB at 
their breasts, helped to support eaoh other in reeling, staggering 
gToupB, cheered by the hoots and cries of the leBs inebriated. A 
Peruvian, with a fellow-white as lieutenant, resides as a government 
faotor here, and was kind and hospitable in the most approved South 
American fashion. He had lost count of days and dates, but my diary 
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put him right after a discussion as to whether the day was Sunday 
or Tuesday. 

Though the majority of white men here are of easy virtue, the 
Indian pursues a policy of monogamy, and wives are guarded with 
a truly surprising spirit of jealousy. Tho husband must always bo 
spoken to first by a stranger; should tho husband find the wife had 
conversed or held communication with one during his absence, he beats 
her. It is said this has arisen from Jesuit mission influence, teaching 
that the white man in general was the devil. It was told me that the 
Jesuits typified the evil white man as the blue-eyed Englishman, and 
the simple Indian, with the mind of a child, taking the idea literally, 
regards with disfavour, suspicion, and withal tremendous ouriosity, any 
white individual who happens to have blue eyes. tJudging from a 
ouriously personal and unpleasantly dose scrutiny to which I was 
subjected, first by the elders, then young men, women and children 
following last, all anxious to see, the bluo eyo of the Anglo-Saxon 
still has ascribed to it by tho Napo communities the Btigma of unjust 
suspicion and superstitious evil. 

The Jesuits, as said before, at present are banished from the Napo, 
though it would seem as if they were more maligned than they deserved. 
A hard and trying field in which to work, with a curiously superstitious 
people, they laboured with a perseverance and an untiring energy 
which is most praiseworthy in view of the seeming hopelessness of their 
task. To-day no missionary movement is helping to raise the Napo 
Indian to a higher state of existence, yet it cannot be denied that other 
circumstances are curiously effecting a civilization. The Indian ques- 
tion is always an interesting one, and here, as elsewhere, the rule of 
destiny seems inexorable, the destruction of the Indian, but destruc- 
tion not in the sense of annihilation, hut of disappearance by being 
merged in the white race. That the process of evolution is slowly but 
surely being worked out no one can deny who has travelled through 
the domains of the Hudson Bay Company and seen the offspring of 
Scotch and Indian progenitors, where it is especially marked, or South 
America and observed the issue of fusing Spanish or Portuguese with 
Indian blood. 

A strangely incongruous sight is to see an almost nude Indian 
woman using a sewing-machine, making calioo dresses for her children, 
yet it is not an uncommon event. Even among those Indians who eat 
squatting on the floor, with fingers for forks, knives, and spoons, the sole 
article of household furniture may be a Pan-American or a New Haven 
sewing-machine, in whioh the female members take the greatest pride. 
The old Napo costume made out of woven grass or bark is now faBt 
going out of fashion, more up-to-date dresses of ootton and linen being 
substituted, and a spirit of industry established. With their supersti- 
tion is a blending cl 1 crude spiritualism, such as exists among primitive 
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races. The devil represents the entire quality of bad that exists, 
and this lurks in material forms, suoh as animals with horns, in 
consequence of which they utterly refuse to touch either cow or deer. 
They are firm believers in evil spirits, and they gather a special form 
of grass which they place in their houses at the time of any notable 
event. Girls marry very young, eleven or twolve being nothing 
unusual. 

The Indians of the lower Napo paint themselves with a black 
pigment, and stain their finger-nails and teeth. Turtle-hunting is the 
occupation of many when not engaged in the quest for rubber. Among 
those small-pox seems to exist unceasingly. Each village had its 
patients, treatment consisting in isolation, aguandionto, and Perry-Davis 
painkiller, the last of which is used as extensively here as among the 
North American Indians. 

The lower Napo abounds with the manitou, or seo-oow, great reddish- 
brown creatures, which follow the oanocs for miles. The rivor is 
singularly free from alligators ; only two rather small ones were seen 
during the entire time, though in the Ytaya and other small rivers 
emptying tliomsolves into the Amazon in this same region, I saw large 
specimens and many of them. 

At Mazan, an Indian settlement, two days distant from tlio south of 
the Napo descending, it was said that, by a portage of two hours through 
the forest, one could reach the Amazon, whoro plonty of Indians and 
canoes were to be had, by which the journey to Iquitos could be expe- 
dited in four days less time. The portage was easily carried out by 
nine Indians. This accomplished, I found myself maroonod with an 
Indian woman, two small children, a boy just entering the convalescent 
stago of small-pox, iny negro, and no provisions. From this unfortunate 
predicament, aftor several days, I was reloased, and continued the journey 
to Iquitos. The Mazan river, mapped as yet only by Orton, enters the 
Napo at Mazan from the west, and if Prescott is right topographically, 
this must have been the place where Pizarro and Orellana parted, one 
to retrace his steps by laborious marohings and inconceivable hardships 
to Quito, the other to drift onward down the unknown mighty Amazon 
to the Atlantic. Prescott states that Tizarro advanoed to within two 
days of the great river. In reality, however, if this be so, he was within 
two hours, aud had he pushed his way directly through the forest by 
the track now used occasionally by the Indians, to this rude soldier and 
hold adventurer thero would have belonged the laurels of the discovery. 
To this day in Papallaota remain some curious skeleton-like forms of 
saddles, the parts Pizarro and his men did not eat on their return march. 
It is, however, difficult to distinguish between historical fact and 
fiction. The doughty Spaniards could never have advanoed beyond 
Papallacta in the saddle, and to this point there would have been no 
difficulty as to provisions. 
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There has been hitherto some oonfusion in regard to the names 
Maranon and Amazon, whether they were one and the same river, or if 
not where one endod and the other began. To the Brazilian and Peru- 
vian voyageurB, the Amazon begins 100 miles above Iqoitos, or where 
the Ucayali, flowing north-east, beoomes oonfluent with the Maranon, 
which flows from the Adean slopes. 

The Amazon is navigable for its entire length to ooean-going 
steamers, and river steamers experience no difficulty in going 1000 
miles beyond, up the Uoayali, the whole a giant river system with 
unsuTpassing possibilities, whose wonders are still to be known, of a 
continent as fascinating as it is strange and marvellous. 


THE HTDROGRAPHT OF THE FAEROE-SHETLAND CHANNEL. 

By H. N. DICKSON, M.A., B.So. 

During the summer months of 1900, 1901, and 1902, the outter-yaoht 
Walwin, belonging to Dr. B. Norris Wolfenden, has been engaged in 
scientific researoh, under the owner’s direction, in the ohannel between 
the Shetland and Faeroe islands. The physical investigations consisted 
in (1) observations of temperature, for which Negretti and ZambTa’s 
reversing thermometers, Enudsen's modified form of the same, and the 
ordinary Miller-Casella instrument, were employed, sometimes sepa- 
rately, usually together for purposes of control ; and (2) the collection of 
samples of water by means of Mill’s slip water-bottle. Dr. Wolfenden 
has been good enough to entrust the working out of the observations 
to me, and I may be permitted at thu outset to express the opinion 
that the way in which they have been made, in a region where work of 
the kind is always difficult and arduous, and under conditions in many 
ways unfavourable, reflects the greatest credit on Captain Buohan 
Henry and his crew. The labours of the Waltoin have provided a 
unique series of pictures of the conditions ooourring in the ohannel, 
representing successive stages in the maroh of exceedingly complex 
phenomena with sufficient accuracy, and none of the modern expensive 
apparatus has been employed in the work, which waB carried on from 
a small cutter of only thirty-six tons.* 


* Some of the 1002 observations were made on the owner's second boat, tbe Silver 
Belle, a yawl of 130 tons. Dr. Wolfenden states that for all practical purposes the 
work is as easy to accomplish from the smaller boat. The larger the tonnage the 
greater the amount of wind required to sail the ship, and a good "sailing breesn" is 
often too strong for satisfactory working of the instruments, 
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Table I. gives the ohara otefistio numbers and the positions of the 
stations at which observations were made. 

Table II. gives the temperatures observed. Where the observations 
were made with more than one instrument, the mean result is given ; 
the differences rarely amounted to more than a few tenths of a degree 
Kahrenlioit. The original readings were made according to the Fahrcn- 
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FIG. 1. — MAP SHOWING POSITIONS OF STATIONS AND LINS OF SEOTTON. 

heit scale, and their consistency tested in the usual way by plotting 
curves. It has been thought best to convert them to the centigrade 
froale, in whioh all the observations in the region already published 
are given, and whioh is being employed in the International investi- 
gations. 

Table III. gives the salinities of the samples collected. The chlorine 
titrations were carried out for me by Mr. J. J. Manley, Magdalen 
College Laboratory, Oxford, and my best thanks are due to him for his 
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assistance. The salinities were originally obtained from the ohlorines 
by the use of the table which I published in the Beport of the Fishery 
Board for Scotland (No. 12, 1893, p. 381). They have sinoe been 
oompaTed with Knud sen’s authoritative tables, issued recently ; the 
differences wore insignificant. I am indebted to my friend, Mr. 0. J. 
K. llowarth, for assistance in reducing, tabulating, and plotting the 
results. 

In arranging the material for disouBsion and oomparison with other 
observations, the first point to be noted was that the most important 
scries (and the only ones dealt with here) consist of nearly parallel 
double lines of soundings, one line starting from near the north end of the 
Shetlands, and another from near the south end, and both extending to 
the Faeroes. An examination of all the Walwinx observations, of the 
observations made by the Jackal in the cruise of 1893, and again by 
the Jackal in 1902 (see Holland-Hanson in Nature, vol. 06, p. 654), 
indicated that these lines were so close together that they oould 
for all practical pnrposos be regarded as one and the same. Two 
points, in positions (approximately) 59' 56' N. lat., l n 24' W. long., 
and 61° 45' N. lat., G° 48' W. long., were accordingly selocted, and 
joined on the chart by a straight lino to which perpendiculars were 
drawn from the stations (Fig. 1). All the observations were then 
plotted upon vertical sections along that line. The method is no 
doubt open to criticism, but the errors introduced oannot exceed the 
errors incidental to the observations, and it makes the most of the 
available material. 

In the result, we have from the Walvrim'x observations sections for 
the following dates : — 

July, 1900. 

May-June, 1901. 

June- July, 1901. 

May, 1902. 

Juno, 1902. 

July, 1902 (temperature only). 

To these may ho added, completing the existing record : — 

Jackal , August, 1 893, 

„ (preliminary report only), August, 1902, 

making eight more or less complete pictures in all (Figs. 2 to 9).* 

In the Faeroe- Shetland ohannel wc have to deal with the opposing 
movements of water from the south and from the north. The 
northward-moving currents are of two kindB, (a) drift currents, 


* In tl»e#t flections the Rhetland end of the lino in on tho right, the Faeroe end on 
the loft. 
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produced at the surface by the winds in the locality ; and (Z>) a stream 
current, which I have (Phil Trans. A,, vol. 106, p. 113) proposed to oall 
the Norwegian branch of the European stream. This branch forms 
part of a stream current relieving the water banked up against the 
continental mass by the westerly winds ; it varies in strength from 
year to year and from reason to soason, and its salinity also varies 
slightly, a high salinity probably indicating a large proportion of gulf- 
stream water, and a low salinity a large proportion of water from the 
Labrador current and the northern area of the Atlantic. Direct observa- 
tions in the depth are still wanting, but the ratige of salinity may be 
esiimated at from 35-4 per mille to 35*7 per rnille. The southward- 
moving currents are also of two kinds, (c) water from the central and 
western parts of the Norwegian sea, most of which has probably 
originated in the area eaBt and north-east of Newfoundland and been 
carried across as a drift, mixing with the 14 Trminger ” and 44 Greenland" 
branches of the European stream. If the European stream is below its 
normal strength, it seems likely that this body of water will attain 
unusual volume, and part of it will try to make its way southward. 
The comparatively cold salt water observed by the Jackal in 1893 
(station VIII and again by Helland-Hansen in the Jackal in 1902 
(Nature, lor. cit .), in the north-western part of the North sea, is probably to 
be identified with it, as Jlelland-TIansen suggests, and it seems likely that 
the importance of this factor has been under-eBtimated by the earlier 
investigators, especially, perhaps, in my report on the work of the 
Jackal in 1893. The second body of southward-moving water ( d ) is 
that derived from the melting of ioe in the Arotio regions. This 
water is probably spread over the surface in summer and autumn, 
and makes its way southward to the cast of Iceland and the Faeroe 
islands. So far as the region under discussion is concerned, it may 
probably be assumed that the water from the centre of the Norwegian 
Hea (r) has a salinity of 35 per mille to 35 > 3 per mille, and that a 
salinity of less than 35 per mille indicates a large admixture of water 
of Arotio origin (d). 

The difficulty of interpreting the sections across the Faeroe-Shetland 
channel in the light of the above is immensely inoreased by the faot 
that the lino of seotion lies just in the region where the waters from 
the sources mentioned meet and mix, and that we have no simultaneous 
observations in the regions of origin. The diffioulty is specially 
apparent in studying the distribution of temperature, for, unlike 
salinity, temperature may change without movement or mixture of 
the waters. The most important point is evidently to note that when 
the circulation is active, isothermals and isohalines are orowded to- 
gether, showing strong gradients of temperature and saltness, while 
weak gradients are an indication of weak circulation, the waters moving 
slowly and being very completely mixed. 
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The general conditions controlling the movement and mixture of 
waters are : (1) the Norwegian stream (b) is out off below by the Wyville- 
Thomson ridge at a depth of about 300 fathoms — north of the ridge its 
waters are mixed with ioe-oold water of slightly lower salinity drawn 
up by the “ undertow ” to an amount depending partly on the velocity 
of the stream, and increasing with it (see 1 Twelfth Report of the 
Fishery Board for Sootland/ p. 351) ; (2) the drift current (a) and the 
European stream are independent of one another, but where the former 
exists, i.e. as a northward-moving ourrent, the waters of (a) and ( b ) 
are likely to be indistinguishable by means of either temperature or 
salinity observations; (3) the southward-moving waters (c) and (d) 
may be independent, and they may or may not be fully mixed before 
entering the Faeroe-Shetland channel ; (4) when the northward-moving 
currents are strong, they will tend to be surface currents, beoauBe of the 
relatively high temperature of the waters. When they are weak, their 
waters will be cooled by oontaot and mixture with the cold underlying 
waters. The southward-moving waters will tend to be under- currents 
because of their low temperature, and will only rise to the surface 
when they are exceptionally strong relatively to the northward-moving 
currents, or when they oontain an unusually large proportion of, on 
the one hand, warm Norwegian sea-water, or, on the other, fresh Arctio 
water. 

Taking now the sections in order, the first is that for August, 1893, 
based on the Jackal observations. In the report on these observations I 
expressed the opinion (p. 352) that the conditions were there “ favourable 
to an increase of the Atlantio ourrent," but at the same time it was noted 
(p. 337) that during the observations the navigating lieutenant of the 
ship found “ a southerly drift amounting to approximately 1 0 miles in 
twenty-four hours " With the information available at the time as to 
the souroes from whioh the waters were derived, it was impossible to 
identify clearly all the factors involved, or to give a complete explana- 
tion of the movements going on. I had to oontent myself with an 
attempt to discuss the mechanism of the process of mixture of the 
northward and southward moving waters, on the assumption that the 
former (a and b) were one, and the latter (c and d) one. The difficulties 
which arose led me to undertake an investigation of the movements 
of surface waters in the North Atlantio, and as a result, to separate 
the stream ourrent (5) from the surface drift (a); the resolution of 
the Bouthward-moving waters into (c) and (d) is chiefly the result of the 
observations of the Ingolf expedition (189C) and of Prof. Pettersson's 
discusBioTiB. In the light of these more recont conclusions it appearo from 
the section (Fig. 2) that in August, 1893, the Norwegian stream was 
running strongly northward, its main centre lying on the eastern side 
of the channel at a depth of about 80 fathoms, while its waters extended 
nearly to the Faeroe islands. The cold bottom water, whioh shows no 
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marked tendency to rise towards the surfaoe, was entirely out off from a 
thin layer of relatively fresh surfaoe water (salinity below 35*3), 
whioh oovered the whole surfaoe of the ohannel to a depth of a few 
fathoms, and near the Shetlands extended to the bottom. This layer 
was probably, as Helland-Hansen has suggested, water from the 
Norwegian sea (c), rather than a mixture of it with water whioh 
had oome from the south through the Faeroe-Shetland ohannel, as I 
supposed at the time. Its southward movement would aooount for 
its appearanoe at station VIII. in the north-west of the North sea, 



Fid. 2 .— FAEROE-SHETLAND CHANNEL. TEMPNBATUBE AND SALINITY, AUGUST, 1893 , 

H.M.B. JACKAL . 


referred to above, and for the southerly drift of the Jackal during the 
observations. 

The seotion for July, 1900 (Fig. 3), shows a state of affairs so 
remarkable that if it were possible to doubt the aoouraoy of the observa- 
tions, one would be almost inclined to take refuge in doing so, but the 
oomplete consistency of four sets of soundings makes the supposition 
unreasonable. Salinity is at all depths remarkably high, soaroely falling 
anywhere below 35*4. At a depth of 400 fathoms, i,e. 100 fathoms 
below the Wyville-Thomson ridge, is a maximum of salinity of 35*6, in 
water having a temperature of melting ice . Above this is a mass of water 
of salinity about 35*4, the minimum ooourring with low temperature 
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near the middle of the channel in about 250 fathoms. Above this, 
again, the saltest (35*6) and warmest water lies on the east side of the 
ohannel, although close to the Shetlands salinity falls again near the 
surface. This extraordinary distribution seems to indicate that at 
an earlier date than that of the section, probably in the previous 
winter, there had been a strong movement of very Balt water from 
the Norwegian stream and surface drift (a and 5), which from some 
external cause afterwards failed. Below 300 fathoms the water, pro- 
tected by the Wyville-Thomson ridge, remained stationary, and was 
gradually cooled down to 0° 0 by contact and slight mixture with the 



— FAHOI milTIAM» (TUNNEL T FMPI RATI Ilf AND hAI TNITT, JUI T, 1900 
\ACH1 WAn\l\ 


water ljing under it. Above 100 fathoms a southward movement 
piobabl} set in, lowering both temperature and salinity, and this was 
followed, probably iust before the date of the seotion, by a re-estab- 
lishment of tho Norwegian stream ( h ) in full force, the water being 
somewhat salter, but the stream in almost the same position as in 1803 
(Fig 2). 

The season 1901 is lepiesentod by two seotionB (Figs 4 and 5) ; tbe 
observations forming the drat were made between May 14 and June 4 , 
those forming the second between July 4 and July 1 6. Thus the middle 
dates are May 24 and July 10, and a comparison is of particular interest, 
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because these are the first sets of observations whiob have been made in 
this area at dates close enough to admit of direct comparison, or to givo 
any idea of the rate at whiob changes occur. In both Factions nearly 
the whole channel is filled with water of 35*5 salinity or over, and in 
the depth temperature is low. Tho freshest water (35 *3 ) appears on the 
cast side of the channel at a dopth of 3H0 fathoms, apparently indicating 
an intrusion of deep water from the Norwegian sea into a mass of 
Atlantio water, which had been cooled down in the same way as in the 
previous years. It is to be observed that this centre of low salinity is 
also one of low temperature, the readings at 300 and 400 fathoms rising 



HU A — FAERoK-BHI TLAND CHANNEL IRUPEUATIKL AN1> NAL1N11Y, MA\ AND JtNI, 

1901. YAU1IT wAtniir. 

from east to west. All the western side of tho channel is occupied by 
water of 35 5 salinity. In the strata nearer tho surface we find tho 
first indication of the features so Btrongly marked in 1002, in which the 
saltest and warmest waters appear as two branches, one a little to 
the west of mid-channel, and anothei on the east side, olote to tho land. 
In the interval between May 24 and July 10 the distribution in the 
depth seems to have beoome more uniform. In the depth the oentre of 
low temperature and salinity on the east sido has disappeared, and 
apparently the whole breadth of the ohannel is oocupied by water of 
about 36*4 salinity. In the upper layers the two branches of warm 
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Balt water are further apart at the surfaoe, the western member is 
more strongly marked, while at intermediate depths (100 to 300 
fathoms) salinity has inoreased slightly on the east side, and diminished 
on the west. The differences point in effeot to a strengthening of both 
the northward and southward moving streams above 300 fathoms, the 
latter keeping to the west, while the former keeps to the east, but 
sends a narrow branch, 50 to 60 fathoms deep, along the western sideu 
It is noteworthy that there is no indication of a southward movement 
of fresher water towards tho Shetlands. 

For the year 1902 we have four sections (Figs. 6 to 9), the middle 


Fathom 



MHres 



FIG. 5 — KALROL-SHLTLAND CHANNEL TEMPER ATC U l , AND SALINITY, JUNE AN1) JULY, 
1901 . YACHT WALWJX 

dates being May 24, J une 24, J uly 21 , and August 29. Some are, of course, 
incomplete, and salinity observations are wanting for the July section, 
but it seems possible to follow the oourso of events with considerable 
certainty. 

In the May section the first point to be notioed is the remarkably 
low temperature and salinity in the depth. Up to within 200 fathoms 
of the surface the salinity is about 35*2, slightly higher on the east 
side and lower on the west, while at that depth the temperature is only 
2°. Nearer the surface the northward flow of water is apparent, the 
salinity rising above 35*6 in warm water on the east side, and soaroely 
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falling below «35 5 on the west* In June it appears that the northward 
movement had ceased altogether, and that a southward set at all depths 
has begun, except on the west side of the ohannel, within about 100 
fathoms of the surface, where the conditions remain practically un- 
changed. The surfaoe salinity is now almost uniformly 35 a 4, and in 
the depth the isohalineB of 35 2 and 35'1 appear to have moved east- 
wards. Temperature has fallen at the surface, become more uniform 
down to the 1 00-fathom line, and fallen at 400 and 500 fathoms. The 
June observations reveal for the first time, observations being wanting 
tor May, a steep gradient of tomporatuie on tine eaBt side between 



1IG (>— KAEttOL SHMLAND LHANNKl T1M1KKATUBK AND HALINHY MAY, 1902 
YAOUT WALWjy 

100 and 200 fathoms. The 2° reading at station Ad at 200 fathoms 
in May makes it likely that a similar distribution existed during that 
month. 

In the July seotion the form of the isotherms shows a farther 
advanoe of oold water in the depth. Temperature has fallen generally, 
and a wedge of cold water near station A8 rises almost to the surface. 
On either side of this, warm water, possibly parts of northward-moving 
streams, extends down to something like 150 fathoms. In the August 
seotion, drawn from the observations of II.M.S. Jackal published in 
Nature , the oold wedge shows still further advanoe, and its summit 
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has shifted more into the centre of the channel. The low salinity at 
all depths is quite the most remarkable feature of the seobion, indicating 
an unusually large proportion of water of Arctic origin in the Norwegian 
Bea. This water appears to be moving southwards in mid- channel, both 
at the surface and in the depth, a slight weakening being apparent 
between 50 and 100 futhoms, where the salinity rises above 35 1. On 
the western side the increase of salinity is so Blight as to make it 
doubtful if any northward movement is taking place , it seems moro 
likely that the 15*4 water observed there in June is merely undergoing 
mixture with the fieshoi water, a view supported to some extent by its 



tie 7 — fc ALKOt-SHKII AND CDVMNIL Mil I It AT UU* AND HA I I Ml fY J (INI , 1902 
YALU1 VALM) 

steady tempeiatiue. A northward movement is, however, appaient on 
the eastern side, where the temperature is relatively high, and the 
salinity rises above 35 4. 

A\ o may summanze these results as follows — 

1 89 ! —Both northward and southward moving streams strong The 
Norwegian stream occupied most of the channel in the intermediate 
depths , below it water was moving southwards, and on the surfaoe a 
thin layer also moved southward ; this layer beo&me thicker on both 
sides, and near the Shetlands extended to the bottom. 

1900.— The whole channel is ocoupied by water from tbe south, 
northward movement having apparently been strong earlier in the 
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se&Bon. At the date of tho observations (July) little movement was 
in progress, but there are indications of intrusion of water from tho 
north at a depth of about 300 fathoms, and at the Burfaoe on the oast 
side. 

1901. — There are indications of feeble southward movement in the 
depth, but most of the ohannel is oooupied by water which has oomc 
from the south. A woak northerly movement is apparent near tho 
surface, with somo tondenoy to split into two branches, one west of 
mid-channel, the other near the east side. 

1902. — Unusually cold fresh water fillod the channel, at all depths 
below 150 fathoms, throughout the season. In May the surface waters 
were of southern origin, and wore moving northward, but as the 
season progressed, southward movement increased both at the surface 
and in the depth, especially in mid-channel, the waters mixing with 
and driving out those of southern origin on each side. That this move- 
ment extended far to the southward is shown by the faot that an ioe-floe 
was met with during July off the Treshinish islands, on the west side 
of Mull. The summer of 1 902 was one of tho worst on record in the 
Faeroe-Shetland channel, and hydrographical work was exceedingly 
difficult. 

A comparison of the 1902 sections with the admirable charts of 
surface temperature published as insets in the British 1 Pilot Chart of 
the North Atlantic,’ shows in the clearest manner tho relation between 
the surface movements in the open ocean and the currents in the 
channel. In May the surface temperature was normal, or slightly 
below it, between the west coast of the British IbIos and about long. 
15 J W. Further west, and to the north-west, there was a narrow band 
of water above the normal temperature, obviously supplying tho water 
which was going northward on the east side of the ohannel. In June 
temperature was apparently below the normal over the whole of tho 
surface of the eastern Atlantic, and in the subsequent months the area 
of low temperature gradually narrowed, until in October it had entirely 
disappeared. 

I hope to obtain data with regard to atmospherio pressure, similar 
to those embodied in the Pilot Chart lor October, for the earlier months, 
and to discuss their relation to the observations in the Faeroe-Shetland 
channel in a later paper. The Pilot Charts in their present form will 
be an invaluable help in interpreting the observations to be made 
under the international scheme, and, as Dr. Wolfenden informs me 
. that he intends to make simultaneous observations at depths down to 
1000 fathoms to the west of Ireland, the mechanism of the currents 
flowing from the oentral region should be completely and finally deter- 
mined. 

The oonolusions arrived at up to the present may be stated 
thus 
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1. Northward movement of water originating as a drift ourront is 
Htrongest in the Faeroe-Shetland channel during winter. 

2. Northward movement of water originating as a stream current 
is strongest, in summer, being probably due to the extension of the 
44 Atlantic antioyolone.” 

3. The northward movement 2 is the more uncertain, and varies 
most in different years. 

4. In the transition Btages between 1 and 2, or when 2 is abnor- 
mally weak, the water in the Faeroo Shetland channel may romain 
practically motionless for extonded periods. If the channel is filled 
with water from the south, this water will gradually cool down and 
Bink, being cooled by, and mixing with, tho cold underlying 
waters. 

5. To the north of the Faeroe-Shetland channel the waters of tho 
Norwegian sea consist of a mixture of waters of Arctic origin with 
those of Atlantic origin, the latter vory similar to 1. The mixture is 
in most cases fairly complete, but during summer water of Arctic origin, 
set free by tho melting of ice, may form a surface layer of considerable 
thickness. 

<). The waters of the Norwegian sea make their way southward, 
under favourable conditions, into the Faeroe-Shetland ohannel and 
the North sea. The entrance to the North sea is probably effooted 
every year, as there is no opposing northerly current on the western 
side. In tho Faeroe-Shetland channel the southward movement is 
normally prevented by the northerly currents 1 and 2, except at 
depths below 300 fathoms, where the northward currents aro cut 
off by the Wyville-Thomson ridge, and at the surfaoe, where there 
may be a southerly drift ourrent. In exceptional oases, as in 1902, 
the northerly movement may be in abeyance, and water may move 
southward at all depths. It seems likely that the presence of this 
water in the North sea has a special bearing on biological and fishery 
questions. 

7. The movements of the surface waters of tho sea aud the tem- 
perature of the air near the British Isles do not stand in any direct 
relation of oause and effect. Northerly winds bring oold weather, and 
by drifting and 44 banking ” oold water from higher latitudes, bring cold 
Burfaoe water with them. Southerly winds bring warm weather, and 
bring warm water from low latitudes in the same way. The tempera- 
ture of the surface water in the open sea influences the distribution of 
atmospheric pressure, as Pettersson has shown, and it will therefore 
affect the direotion of the prevailing winds, but motion has nothing to 
do with this influenoe. 


2 v 2 



432 THE HYDROGRAPHY OP THE KAEROE-SHETLAND CHANNEL. 


TABLE I.* 

Lis>t or “Wai.win” Stationh. 


Stutloa. 

Lat. N. 

Long W. 

Station. 

Lat N. 


Lour. W. 


o / 1 

I O / 


u / 


1 b ' 

A1 

60 40 i 

3 50 

A10 

60 17 


1 a /. 

A2 

60 54 

;i 40 

All 

60 27 


, a 50 

A3 

61 16 

4 41 

Bl 

60 51 


6 22 

A»4 

61 28 

4 50 

112 

60 17 


6 22 

A4 

61 3 2 

6 20 

11H 

50 46 


6 20 

A/» 

61 45 1 

6 02 

B4 

60 00 


5 20 

AO 

Cl HI | 

6 20 

111. 

Off Fitful 

Head. 

A7 

61 14 

G 08 

IV. 

West of Yell sound. 

AH 

61 00 

5 HO 

V. 

Off Flucc 

a L. 11 

AO 

60 4. r > 

1 50 

VI. 

East of 

Brcssay. 



TABLE 11. 





TLMCKKATI'HE Ojisekvationr. 




Depth. 




1 Depth. 

g. 

hate. 

PuhltlOIl 



go' 

hale. 

I’ueltUm 


- 

%c 



fatb 

“*• 

H 



fatli 

m. 

H 

1 800. 





1800. 


l"” 



duly 1 

8 miles oft llo> lid. 

0 

0 

10-6 

Dor. J5 

Station IV. 

... 1 0 

0 

6*9 

,, 

J % 

30 

55 

10*0 


M ••• 

... 1 40 

73 

8*6 

. , 

N. of Westray 

0 

0 

1 0*6 

18 

Station V. 

0 

0 

7*2 


,, 

40 

73 

J0*U 

,, 

M ... 

... 56 

102 , 

8*6 


SAV. oi Sum burgh 

0 

0 

0*7 

1900. 



1 



lid. 




Jan. 1 

Station VJ. 

... 0 

0, 

7*2 


N.W. of Veil Hound 

65 

110 

h*0 

M 


... 52 

95 i 

7*8 

!! •*» 

0 

0 

11*7 


Station 111. 

0 

0 

7*5 



50 

01 

10*8 

„ 


... 50 

108' 

8*1 


N.E. of Lambu Nobs 

0 

0 

11*7 

„ 30 

Station TV. 

0 

0 

7*5 


(1 

55 

101 

0*1 

,, 

44 ... 

... 53 

07 

8*1 

4 

E. of Bressay 

0 

0 

12'2 

Feb. 9 

Station V. ... 

... 0 

0 

7*2 


n 

55 

101 

8*1 


• 9 ••• 

... 54 

0 l 

7*5 


E. of Fair Ih1< 

0 

0 

10*0 

J4 

Station VI. 

0 

0 

6*1 



60 

no 

8*6 

,, 

Station III. 

... 46 

84 

6*9 


K. of ropinahay ... 

0 

o 

10*6 


... o 

0 

5*8 


8 miles oft Hov Hd. 

43 

70 

8*0 


4, ... 

... 61 

111 

6*7 

Oct. 14 

0 

0. 

10*6 

Mur. t 

Station J \ . 

0 

0 

5*0 

, 


40 

73 1 

11*1 


44 

... 58 

loti 

5*8 

„ 21 1 

1 Station IV. ... 1 

0 

0 

0*4 

.. 3 

Station V. ... 

... 0 

0 

6*1 



50 

J08 

10*6 

„ 

4} 

... 53 

07 

6*4 

i! 23 

Station V. ... * 

0 

0 1 

0*7 

1 

Station VI. 

... 0 

0 

6*1 


t| 

55 

101 I 10‘H 

ji 

M ••• 

... ! 50 1 

108 

6*1 

27 

Station VI. 

0 

0 

0*4 

,. 6 

Station III. 

... 0 1 

0 

0*1 

. 

j, 

52 

05 

IN 

„ 

4, ... 

... 70 I 

128 

6*1 

Nov. 10 

Station III. 

0 

0 

7*2 

., 23 

Station IV. 

... . o 1 

0 

6*1 

,, 

M |lf |f| 

55 

101 

8*1 


1 

... 55 1 

101 1 

6*1 

„ 23 

Station IV. 

0 

0 

6*0 

!, 24 

Station V. ... 

0 1 

o' 

5*8 


... ... 

60 

no 

0*1 


1 ■■ ... 

... 47 

86 

6*1 

27 

Station V 

0 

0 

8*3 

27 

Station VI. 

0 

0 

5*0 


M ia| M| 

52 

05 

9*2 



... 50 { 

91 

5*8 

i»cc. a 

Station VI. 

0 

0 

7*2 

30 

Station 111. 

... o 

0 

4*4 


Station 111. 

50 

01 

8*0 


as ••• 

... 61 

117 

5*6 

., 5 

0 

0 

6*7 

Apr. 21 

Station IV. 

0 

0 

6*7 



55 

i 01 

8*9 

i) 

J4 ... 

... 53 

97 

C*4 


* For number* and positions of the Jackal stations iu 1898 and 1902, see * Twelfth 
Report of tho Fishery Board for Scotland,’ p. 364, and Nature, vol. 66, p. 654. 
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Date. 

1 900. 

Position. 

Depth. 

fath. m. 

, Temp. 

1 c. 

April 22 

Station V 

I • 

0 

G*7 

M 


1 M 

00 

0*7 

M 24 

Station VI. 

< 

0 

6-4 

M 


1 ® ,r 

110 

0*4 

„ 27 

Station Til. 

( 

0 

5'8 

i) 


fi: 

110 

5-8 

Mn> 24 

Station V. 

l « 

0 

8-1 



61 

00 

7‘2 

.. 25 

Station IV. 

1 * 

0 

8*« 

„ 


1 04 

117 

7*2 


station 111. 

(I 

u 

0*9 



Of 

J2I 

6*4 

•I lino 9 

17 miles AV.NAV. oi 
Flugga L. 11. 

( 

0 

8-4 

,, 


Of) 

121 

8-1 

■* 

6 miles off Yell 
sound 

0 

0 

8-1 

,, 


66 

101 

7-2 

„ 12 

Station IV. 

I 0 

0 

lu-o 



72 

182 

«■(! 

ct 

10 mileb S.S.U . of 

IV. 

1 o 

1 

0 

0'2 



1 00 

llo 

7*8 

n 

Station III. 

0 

0 

H'G 

•I uly 1 1 


02 

113 

7-5 

Station A 1 

0 

0 

13*3 

•i 

»> 

60 

01 

11-1 


it ... ... 

100 

183 

10-0 

.. 


I AO 

271 

9*1 

.. 

Station A2 

0 

0 

11-1 

,, 

M ... 

;>o 

01 

7*2 

,, 

99 m« ■■■ 

100 

1 83 

7*2 

.. 12 

Station A3 

n 

0 

11-1 


,, 

no 

01 

8-1 

» 121 

•Station A1 

0 

0 

10*3 


ii ... 

50 

01 

7‘0 

" 


1 Ml 

170 

7-2 


Station A5 

0 

0 

1H 

• • i 

91 

| 60 

01 

7*0 


99 «•• • •• 1 

1 84 

154 , 

7*0 

.. 21 

Station AO 

0 

o 1 

10*0 


19 Mt 

loo 

183 

8-1 


•Station A7 ... | 

0 

O' 

10*0 


99 

50 

01 i 

8*1 

I! 22 

Station A 8 

0 

0 

11*4 


it ... ... 1 

100 

183, 

7*8 

M 

i > ... 

060 

ifHO 1 

0*(! 

.. 2.1 

Station A9 

0 

0 1 

11-7 

\«g. 28 

it 

100 

183 

8*0 

10 miles N.K. h N*. 
from Station A 1 1 

0 

0 

12*2 

" 

>> ... i 

50 

01 

0*4 

" I 

„ 

100 

183 

0*2 

1 ) 

•i ••• ... 

200 

30G 

8*4 



280 

512 

7*8 

•» 

20 miles N.N.E. of 
Station A 1 

0 

0 

1 1 

12*2 

• • 

»» 

80 

1 140 

9*1 

.. 


160 

274 

8*4 

.. 1 

260 

457 

0*1 

1 


850 

040 ■ 

-o-fi 

M 29 | 

Station A2 

0 

0 

1 1-4 

.. 

,, ... 

50 

01 

8*5 

.. 1 

»» ••• 

100 

188 

7*1 

" 1 


2(H) 

8G6 

5*8 


M ••• 

800 

540 

1-0 

1 



400 

732 

0*0 
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1 ~ 

Depth. 

£ 

Date. 

Position. 







fath. 

| m. 


1900. 

i 




Auk 

20 

Station A2 

600 

914 

-0*7 

< let. 

4 

Station HI. 
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THE VOLCANIC ERUPTION ON TORISHIMA. 

Hkur Max Kotschera, Austro-Hungarian consul at Yokohama, contributes a 
short article on the volcanic eruption on the island of Torishima to the Mittei- 
lungen of the Vienna Geographical Society. As little information about this 
remarkable outburst has reaohed this country, we reproduce Ilerr KutBchera’s 
paper in full. 

The expedition despatched to Torishima by the steamer Biogo Maru on August 
22, has just returned. The official report of the two University professors Bent as 
scientific experts has not yet been issued, but we have the accounts of newspaper 
correspondents who accompanied the party, and sketches of the island as it 
appeared bi-fore and after the eruption have been published in the Japanese paper 
Tokyo Nichi- NichL 

Figures 1 and 3 represent the original form of Torishima. The highest 
mountain peak (1) was Komochi-yama, 359 metres in height, in the centre of the 
island, a long-ex tin ot volcano with three small craters (14). On the flanks of 
Komochi-yama was ABahi-gama (335 metres), on the north-east (3), and Tsukiji- 
yama (265 metres) on the south-weBt (2). The mountains sloped steeply to the 
court, which had only one large inlet, Ohitoeoma (4), on the north. Behind this 
inlet, on a terrace 27 metreR above the sea, was the settlement Tamaki-mura (5), 
consisting of forty houses, and named after the farmer of the island, Mr. Han-imon 
Tamaki, in whose service the inhabitants buntod birdB and colleoted and shipped 
feathers, birds* bones, and guano. To facilitate their work, a small tramway 
worked with a wire rope (6) had been laid halfway up the Komochi-j ama. The 
actual hunting season on Torishima lasted from November to February, and daring 
these months some 500 people resided on the island. The produce of the island 
last year amounted to— feathers, 9622 yen (1 yen = 2s.); birds* bones, 522.20 
yen j guano, 3780 yen ; and oil, 6630 yen. The settlers possessed 39 cattle and 
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48 pigs, and had cultivated gardens, growing potatoes and other vegetables. Most 
of the island was covered with grass and bush. Several islets (7 and 11) studded 
the coast, which was broken by smaller inlets, rb (8). A small brook (9), flowing 
from Komochi-yama, entered the sea in the north-west. Tbo coast between Cape 
Katsumi (10) and Cape Funatsuki (13) was flat and sandy in places, elsewhere the 
slope to the sea was steep, as at (16). 



After the eruption the island api>eared as shown in Figs. 2 and 4. The poak 
of Komochi-yama has entirely disappeared, and its place lb occupied by a crater 
100 metres long and 200 metres wide, with almost perpendicular walls consisting 
of ash to a depth of 01 metres below the margin, and still emitting quantities of 
ga«. With the exception of a Bmall corner in the south-west, whore the vegetable 
gatdens arc still flourishing, the whole island is covered with ash and Btrewn with 



FIG 4 — TORISHIMA, SEEN FROM THE NORTH AFTER TUE OUTBREAK. 


lava-blocks. The terraced descent to the bay on which Tamaki-mura stood, has 
disappeared under ashes, and its place is taken by a steep slope, under which, as 
may be supposed, the village and all its inhabitants lie buried. The brook (9) is 
no longer to be found, and a new inlet (5), cut deep into the coast, has made its 
appearance. 

On the south-weBt coast quantities of hot water issue from a submarine volcano* 
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or more probably a hot epring (Fig. 2, No. 20). The ash covering the elopes of 
the mountain is still very hot in places, but there is no other sign of oontinned 
volcanic activity. 

It may be assumed that the catastrophe was due to the accumulation of gas 
within the Komochi-yama ; the pressure ultimately forcing an outlet by blowing 
off the top of the mountain, and scattering the material of which it was composed 
all over the island. This assumption is supported by the factB that no fresh lava 
has come to the surface, that the outburst occurred quite suddenly, and that there 
is no indication of continued activity. The suddenness of the explosion may bo 
judged from the fact that not one of the 12o inhabitants saved his life, although 
several boats were handy. These boats were kept hauled up on the beach because 
of the heavy surf, and apparently there was no time to get them off. Since no 
human bodies have been found, only the half-burnt remains of two cows, it may 
be surmised that the outburst took place during the night (August 9 and 10), 
while all the inhabitants wore in bed. From the present configuration of the 
position occupied by the village, it would seem that the huge mass blown up by 
the explosion fell upou it like a blow, and that the annihilation was complete. 
The absence of ashes on the south-west of the island is no doubt due to the 
prevailing westerly wind. 


THE BRITISH ANTARCTIC EXPEDITION: RETURN OF 
THE “MORNING.” 

Thk eagerly expected news of the British Antarctic Expedition was 
received on March 25, when the arrival of the Morning , the relief ship 
of the expedition, at Lyttelton, N.Z., was reported through Reuter's 
agoncy, Commander Scott's brief summary of the work so far accom- 
plished being received on the same day. The report shows that, 
whilo coming in for their full share of difficulties and hardships, the 
gallant explorers have already accomplished an amount of excellent 
work which justifies us in considering the general results of the expedi- 
tion as thoroughly satisfactory. One of the officers, Lieut. Shackleton, 
is, we regret to say, coming home invalided, having suffered muoh from 
exposure during an arduous sledge expedition ; while one of the seamen 
was unfortunately drowned by falling from a oliff during a blizzard. 
Otherwise the health of the party appoars to have been good, in spite of 
some privation experienced before the arrival of tho Morning through 
the deterioration of some of the studies. The Discovery has revictualled 
from the Morning , and is remaining in the Antarctic for another winter ; 
we may thus hope that considerable additions will be made to the results 
already gained. 

The telegraphic summary naturally leaves some points obscure, and 
wc must depend to some extent on conjeoture in piecing together a 
connected aocount of the doings of the explorers. ThiB is especially the 
case from the fact that the field of the explorations is traversed by 
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the 180th meridian, and a distinction is not always made between 
the longitudes on the two sides of this line. The pack was entered 
early in January, 1902, in lat. 67°. After visiting Cape Adare, 
Wood bay, and an excellent harbour in lat. 76° 30', a record of the 
voyage was left at Cape Orozier on January 22. The Discovery then 
followed the ice-barrior eastward, and in 105° it was found to trend 
northward, the water beooming shallow. From tho edge of the barriov 
high snow-slopes rose to an extensive, heavily glaciated land, with 
occasional bare and precipitous peaks. Tho coast-line was followed to 
lat. 73°, long. 162° 30', or quite 150 miles beyond the furthest previously 
reached in this direction. 

Returning, the ship put into an inlet in the barrier in long. 1 74°, 
and a sledge-party examined the land as far as 78° 50' S. Excellent 
winter quarters having been found on an island near Mounts Erebus 
and Terror, the coast of Victoria Land waB examined as far as a con- 
spicuous cape in 78° 50' S., where, contrary to previous statements, 
mountains do not exist. The ship was frozen in on March 24, and, in 
spite of boisterous weather, the expedition passed a comfortablo winter 
in well-sheltered quarters. The lowest temperature recorded was 62° 
below zero. Sledging commenced on September 2, and a record waB 
established by a party under Lieut. Boyds and Mr. Skelton during a 
trying expedition to Mount Terror; while Commander Scott, l)r. 
Wilson, and Lieut. Shackleton travelled 94 miles to tho southward, 
roaohing land in lat. 80° 17' S., long. 1(53" W.,* thus attaining the 
farthest south ever reached by man. Tho journey was accomplished 
in most trying conditions. The dogs all died, and the three men had 
to drag the sledges back to tho ship, this being the occasion on which 
Lieut. Shackleton nearly lost his life through exposure. Victoria Land 
was found to be traversed by ranges of high mountains, whioh in 82 n 
reach a height of 10,000 to 12,000 feet. Foothills resembling the 
Admiralty range were found in 1 60°, and a party ascending a glacier 
reached an unbroken level plain at an altitude of 9000 feet. The ooast- 
line was seen to oontinuo nearly due south to at least 83° 20' S. Com- 
mander Scott considers that the ice-barrier, whioh continues horizontal, 
is afloat, though slowly fed from the land- ice. 

The chief point left obsoure in the above aocount is the continuity 
or otherwise of the easternmost land seen, whioh was traversed by a 


* It ib probably safe to conclude that the direction of this longitude is west from 
the 180th meridian, to whioh initial line the explorers, like their predecessors in this 
region, would be naturally inolined to refer their movements, though the amount 
of the longitude is, of oourae, reckoned from Greenwich. In all previous oases tho 
longitude has been given without statement of direction, and the positions appear to 
lie east of 180°, or in longitude inert from Greenwich. In mentioning the direction 
here, Commander Scott would seem to emphasize the fact that the longitudo is on the 
opposite side of 180° to those previously given. 
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sledge-party to 78° 50' S., with Victoria Land. Probably the data 
obtained did not permit of an answer being given to the question, but 
in any oase a deep gulf appears to run south, in the intermediate area, 
to beyond 83°. In addition to the purely geographical results, the 
work of the expedition has included important observations in the field 
of marine biology, magnetism, oceanography, meteorology, seismology, 
etc. Geologioal data were alHo obtained, and a number of exoellent 
photographs taken. 

Sinoe the above was written it has been ascertained that Captain 
Hcott, on his sledge expedition, reached KlT 17' S. instead of 80° 17'. 


ADDITIONAL REMARKS ON NEW DISCOVERIES IN THE 
TEXT OF CARPINI. 

The question of the original manuscript authority for the* Historia Mongalorum * 
of John do Plano Carpini has boon still further complicated by the extraordinary 
oversight which has made two manuscripts out of one, at the same time that one of 
the two most important, oldest, and best oopies was passed by altogether. For 
while on one hand the Corpus manuscript (No. 181) was never collated or examinod, 
on the other hand the copy once in Lord Lumley’a possession and known as the 
Lumley manuscript, from which Hakluyt copied (with mistakes enough) his text 
in the 1 Prinoipal Navigations/ appears to be no other than the identical copy now 
in the British Museum (Reg. 13 A xiv.) known as the London manuscript. The 

* two 1 differ in this only : 4 Lumloy * U the text with Hakluyt’s mis-readings ; 

* London * is the same text, the same copy, as more aoourately read by nmotmith- 
century scholars. Owing to the oversight of Thomas Wright, when he collated, or 
professed to collate, the English manuscripts of Carpini for d’Avezac's edition of 
1838 (reprinted, 1839, in the Jtecueil ; this last being the form usually quoted), 
readings from 4 Lumley * and 4 London ’ appear together, in agreement or in oppo- 
sition, upon nearly all the pages of the standard edition of the great traveller (sec 
the llecueil de voyages et de mimoires public par la Socidte de Qiograph ie, vol. iv.» 
1^39). The London manuscript is known to have como into the possession of 
the British Museum with the other Lumley manuscripts. In evidence of its origin, 
the flyleaf, folio 1, recto, bears the names of 4 Arundel' and ‘Lumley 1 written in a 
stiff hand at the foot of the page. 

Ab to the 4 new ’ or at least hitherto unexamined manuscript of Carpini in the 
manuscript vol. No. 181 of the Corpus Christi College collection in Cambridge, a 
manusoript which we may host call 4 Corpus/ and which (as already pointed out) is 
the Bame as the manuscript called by old catalogues 4 Bonnet College No. 61/ a 
further examination enables mo to add Bomo remarks to those 1 have already made 
in the Geographical Journal for December, 1902. There are, in all, thirty-two 
passages, longer or shorter, which may be called author's additions, found only in 
the Corpus (or Cambridge) and the Petau (or Leyden) manuscripts. In all 
of these the similarity of the two is dose • the differences are rardy more than 
verbal. It is, perhaps, in the chapter headings that most variations are to be found, 
and even here the variations are not numerous or considerable. Carpini’ s four great 
name-lists— of the Mongol princes, of the nations subdued by the Mongols, of the 
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nations that had successfully resisted them, and of the witnesses to the veracity of 
his narrative— the last a catalogue which includos all the Italian merchants whom 
Friar John could remember as trading at Kiev on his return in 1247— are identical 
in the Cambridge and Leyden manuscripts, whose relationship is unquestionably 
that of sister texts. 

C. Raymond Beazley. 


REVIEWS. 

ASIA. 

China and Japan. 

4 On the Coasts of Cathuy and Oipango Forty YearB ago.* By William Blakeney, ti.n. 

London : Elliot Stock 1902. 

The author gives some interesting reminiscences of survey work on the coasts 
of China and Japan in which he took part during the years 1856-62. In the 
course of the operations in the far East during the Crimean war, the ignorance 
which then prevailed on the hydrography of those regions (the island of Sakhalin 
was still supposed to be connected with the mainland) had much hampered the 
movements of the British fleet, and it was therefore resolved, on the conclusion of 
peace, to despatch a surveying ship for the proper charting of the coasts. The 
choice fell on the sailing frigate Aclaon , which was placed under the command of 
Captain W. Thornton Bate (killed in 1857 at the taking of the Canton forts), Mr. 
Blakeney serving as one of the survey officers. During the commission of the 
Actuon important surveys were carried out in many partB of tho eastern seas, of 
which accurate charts were thus for the first time made available. The interest in 
the book lies chiefly in the xneanB of comparison it affords between those days 
and our own, both aH regards the countries and politics of tho Far East and the 
life on board the ships of the British navy. Many of the events are, of course, 
well-known history, but the ]>ersonal element in tho narrative gives it some 
ireshnesB. Mr. Blakeney considers that modern events in the East threw their 
shadows before them, even at that distance of time, and he shows that the recent 
Russian advance really had its first beginning in those days. Among the coasts 
and ports surveyed by the Actacwi , one of the most important was the Bound on 
the west coast of TBusima, on the strategical importance of which the writer again 
and again insists, and which the Russians made an abortive attempt to occupy in 
1860. It was a fact frustrated largely through the arrival of the Acl&vn. The 
book is illustrated by some spirited sketches by Mr. Blakouey's brother officer, Mr. 
Bedwell, as well as by copies of Chinese and Japanese pictures, charts of the coasts, 
and various early drawings and photographs. 

AFRICA. 

East Afiuca. 

‘ Two African Trips, with Notes and Suggestions on Big (juine I 'reservation in 
Africa.' By Edward North Buxton. London : Stanford. 1902. 

In this volume Mr. Buxton puts before tho public his field-notes taken during 
two holiday trips, made chiefly for purposes of sport, the one in British East 
Africa, the other on the White Nile. Of geography pure and simple it naturally 
contains little with any title to novelty, but the book has special claims to 
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notice from another point of view. «The author is not a mere slayer of big game, 
hut an enthusiastic student of the habits and life-conditions of living beasts and 
birds. He has, for the first time, made a serious attempt to photograph African 
wild life amid its natural surroundings, and the very successful results (when wo 
think of the difficulties which such an attempt must involve) are given in the 
present volume in a most interesting series of pictures. The absorbing interest of 
the “ camera- stalks” necessary to Bocuro these results can well be imagined, and 
Mr. Buxton insists with justice that a successful picture of wild life is a higher 
achievement, even in the realm of mere sport, than a trophy, however imposing. 
Now that he has led the way, we may expect that other travellers will follow 
suit, and a new interest will thus attach to many of the future narratives of 
Atricau travel. Mr. Buxton is deeply interested in the question of the preserva- 
tion of the larger spocies of African wild animals, and both his remarks on the 
subject, and his map on which all the game reserves of the British protectorates in 
East Africa are laid down, are of value in this connection, lie clearly shows that 
the mere marking off of such-and-such areas as reserves is not enough, but that 
cmeful attention must be given to the surrounding conditions, the needs of the 
game, and especially their periodical migrations. Besides the photographs of 
liviug birds and beaBts, there arc others which illustrate native life, types of 
scenery and vegetation, etc., some of the river-bits in British KaBt Africa being 
particularly striking. 


AMERICA. 

Colonial History. 

‘ New Fiance and New England.' By John Fisko. Loudon: Macmillan. 1902. 

This volume was iutendod by its author, the lato Mr. Fiske, to complete the 
sories of historical works already published by him on the history of tho North 
American colonies. The early history of the United States had been dealt with in 
the two volumes, * The Beginnings of Now England,' and * The Dutch and Quaker 
Colonies in America,’ while the more recent part of the story had been told in hiB 
* American Revolution.* The intervening period was marked above all by the 
increasing rivalry between France and England in North America, and its final 
arbitrament by the victory of Wolfe. In tho present volume, therefore, the author 
traces tho growth of New France from the time of Cartier and Champlain to La 
Salle, and then describes the development and gradual extension westwards of tho 
British colonies, which led to constantly increasing friction between the two nations. 
Much of the Btory has, of course, been often told before, in the writings of WinBor, 
I'arkman, and others, but many readers will no doubt appreciate the opportunity 
of learniog the Balient facts of the struggle within the convenient compabs of Mr. 
Fiske's narrative. Tho fifth and sixth chapters seem, perhaps, hardly to fall into line 
with the rest, as they treat solely of the internal condition of tho British colonies, 
mainly from the point of view of religion. There are several reproductions of early 
maps, while references to other authorities will help those who wish to pursue the 
subject further. 


South Amkbica. 

‘ Dowu the Orinoco in a Oauoe.’ By S. Pdrez Triano. Loudon : Heinemann. 1902. 

This gives a somewhat Blight and popular acoount of a journey from Bogota to 
the Orinoco and down the course of that river to its mouth. The author, son of an 
ex-President of Colombia, was, during one of the periodical South American 
revolutions, foroed to seek safety in flight, and the only way open for this was that 
across the vast forests which stretch eastward from the foot of the Andes. The 
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journey appears to have been made some years ago, though dates are eschewed 
throughout. This, however, is of the less importance that the region traversed is 
one of the least-known recesses of the continent, and its picture can vary little in 
the course of a few years. It is, in foot, this very remoteness from the world, of 
these interior fastnosees described in its pages, which gives to the book an interest 
it would not otherwise possess. The author waxes eloquent in his descriptions of 
the vast forests and mighty rivers which lay on his route, though to English ears 
his language may sound somewhat flowery; while the printing of a laudatory 
preface by another hand — an objeotionablo praotice which has beoome too common 
of late-— is by no means a recommendation. 


OCEANOGRAPHY. 

Atlas of the Atlantic Ooean. 

* Deutsche Seewarte : Atlontischer Ozean. Ein Atlas von 39 Karten, die physikaUsolien 
Verh&ltnisse und die Verkehrastrassen darstellend. Mit oiner erlaiitornden Eiu- 
leitung und ale Doilage zum Segelhandbuoh ftir don Atlantisohen Ozean.’ 2 
Auflage. Ilerausgegeben von dur Diroktion. L. Friedorichsen & Co., Hamburg. 
1902. 

When the second edition of the 1 Segelhandbuoh fiir den Atlantischen Ozean ’ wan 
published in 1898, it was Btated that the publication of the Atlas belonging to it 
would be delayed until it was possible to incorporate in the maps the results of a 
number of Investigations then in progress, especially those of the great “Zehn 
Grad-Quadratarbeit,” and of the Valdivia expedition. The work has now been 
completed, and the atlas waB issued at the end of last year. The maps, which are 
drawn on Mercator’s projection, have been reproduced by Wagner and Debes, and 
are without exception excellent specimens of cartography. The chart of depths 
(No. 1) shows very strikingly bow greatly recent soundings have modified our 
conception of the relief of the bed of the Atlantic ; it iB practically a reduction of 
the admirable equal-area map compiled by Dr. G. Schott for the report on the 
Valdivia expedition. Sheet 2 shows the temperature of water at 400 metres 
below the surface. 

In sheet 3 the surface currents and distribution of drifting ice and weed 
are shown for mid-winter of the northern hemisphere. This map, which baB 
been drawn up by Prof. Kriimmel, is particularly important, as it represents 
generalizations from observed facts rather than, as in the case of moBt of the others, 
simply the facts themselves. The problem of drawing a satisfactory current ohart 
still remains, it seems to us, to be satisfactorily solved. Nearly all are much too 
suggestive of “ rivers in the oceans,” and in some respects we prefer the wavy 
arrows of the Meteorological Office Current Charts to the stream-lincB of this atlas. 
The marking of regions where “ drift ” currents predominate by a special colour is 
an excellent feature, although we should have expected to find part of the equa- 
torial belt so marked, as well as the extra-tropical west-wind areas. While it is 
true in a certain sense, as Prof. Krummel Bays, that the general current 
system in the Atlantic undergoes little seasonal variation, we can hardly agree that 
the winter chart serves quite satisfactorily for the whole year. The drift cir- 
culation shown on the map for tho North Atlantic closely represents the average 
state of affairs in winter, but in summer the general movement in the belt, say, 
between lat. 50° N. and lat. G0° N., is more from the west, while on the eastern 
Bide the northerly movement is frequently absent, and sometimes, at least, is 
altogether reversed between Iceland and the British Isles. 
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The four following maps, Nob. ,7 to 8, show the distribution of surface tempera- 
ture for the months February, May, August, and November. Sheet 9 gives the 
mean annual temperature of the air, and sheet 10 the temperature for the four 
months, over the whole Atlantic basin. Those lost are particularly valuable, as they 
extend from long. 100° W. to 30° E., and include all South America, and parts 
of Europe, North America, and Africa. The next two Bheets give the air-tempera- 
turoH for each month over the oceanic area alone ; all these mapB are new, and 
depend largely on tho “ Zehn Grad-Quadratrabeit.” Sheets 13 to 10 deal similarly 
with atmospheric pressure, the material being derived from the same sources. Next 
follows a scries of charts illustrating the general meteorology of the Atlantic, the 
most complete and exhaustive sorieB of itR kind in existence, and one which will 
well repay the study of every teacher of geography, as well as of every student of 
special climatology. It is unnecessary to give the full list of the maps, and it is 
difficult to single out any as of special value, but without prejudioe to the others 
wo may mention tho plate showing weather types, from Koppen and van Bobber's 
well-known papers ; the maps of duration and direction and mean ohange of wind- 
direction of storms, from the important paper published by E. Knipping in the 
Annalcn der Jlydrographie for August, 1901 ; the chart of mean frequency and 
tracks of cyclones in the North Atlantic ; and the rainfall charts. 

The last section of the atlas includes three maps showing tho magnetic elements 
for 1902, two showing the chief routes for stcamera and sailing vessels during the 
winter and summer months, and one by l)r. H. Bolan showing the distribution of 
the chief species of whaleB, with the fishing-grounds. 

H. N. D. 


GENERAL. 

Tiie Geographer at Hioii Altitudes. 

‘ ( limbing on the Himalaya and Other Mountain Ranges/ By J. Norman 4 ollio, 
f.k.b. Edinburgh: David Douglas. 1902. 

In this volume Professor Collie has given us something of his mountaineering 
experiences in many landB. Portions of the book arc not entirely new, having 
appeared in other guise, to wit in the pages of the Alpine Journal and in the pub- 
lications of the Scottish Mountaineering Club. 

Although nominally addressed to the mountaineer, the work is full of interest 
to the geographer, and is illustrated by some fine photogravures from the author's 
negativos. The moBt important portion of the book ib undoubtedly that dealing 
with the Himalaya, whioh occupies the first half of the volume. After an intro- 
ductory chapter on the history of mountaineering in India, the author carries us 
away to hiB own special district between the ABtor river and the Indus, where the 
Diamirai, Rupal, and several minor glaciers cluster on either flank of the lofty 
Nauga Parbat range. In this introductory chapter we have an interesting epitome 
of the chief ascents and expeditions in various parts of the range. In this con- 
nection it is interesting to note that the author accepts Mr. Graham's account 
of his ascent of Eabru (24,015 feet) in the Eangohenjunga range, summing up 
the evidence in the following sentence : “ Any one who will take the trouble to 
read hiB account of the ascent of Eabru, cannot fail to admit that he must have 
climbed the peak lying on tho south-west of Eangohenjunga, viz. Eabru, for there 
is no other high peak there which he could have ascended from his starting-point 
except Eangohenjunga itself. . . . Now, if they climbed Eabru, they were at a 
height of 24,000 feet whether they had a barometer with them or not, for that is 
the height determined by the Ordnance Survey." In this conclusion he agrees 
No. IV. — April, 1903.] 2 o 
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with Mr. Freshfield, who visited the peak in 1899, and Kabni mast in future be 
placed first in the catalogue of mountain ascents as the highest point on the Earth's 
surface yet attained by man. One of the chief arguments urged against this 
ascent was the assertion that Graham makeB practically no reference to the pangs 
of mountain siokneB*, which it is assumed he must have felt acutely at this alti- 
tude. Our author's experience in this respect agrees with that of Sir M. Oonway, 
Mr. Freshfield, and others who have visited the Himalayas of recent years. Only 
once did the party on Nanga Parbat experience any real ill effeots from this 
cause, and that was, as in similar oases, at a height below 18,000 feet. 

This expedition to Nanga Parbat, undertaken in 1895 with Mr. G. Hastings 
and the late Mr. A. F. Mummery, is a record of a very plucky attack, without the 
assistance of professional guideB, on a difficult and isolated range. Between July 17 
and August 24, the party ascended the Diamirai peak (19,000 feet) and crossed the 
Diamirai pass (18,000 feet) and other minor passes in the range, while a height 
of 20,000 feet was reached by Mummery and llagobir on Nanga Parbat, and 
21,000 on the rooks above the Mazeno paBB by Mummery and Hastings. Alto- 
gether the climbing appears to have been of the severest kind, and the ascent 
ot Nanga Parbat does not seem to be any nearer immediate realization than that 
of Kangchenjunga or K 2 . The sad accident which brought this expedition to a 
sudden conclusion is now well known. In attempting to cross, the Diama pass, 
Mummery, Bagohir, and Gorman Singh disappeared for ever, having most likely, 
it seems, been overwhelmed by an avalanche falling from the north face of Nanga 
Parbat. Thus perished the most brilliant amateur climber of hiB day, and one 
who had but few equals among professional mountaineers. 

The chapter which follows on the Canadian Rocky mountains formB a charming 
introduction to the mountain geography of this little-known region. The nomen- 
clature of peak and glacier on the accompanying map shows that here, as elsewhere, 
the English mountaineer is still to the fore, such names as Freshfield, Bryoe, 
Dent, Stutfield, and Mummery speaking for the nationality of the explorer in 
no uncertain voice, while the fact that, with one sad exception, they are names 
of living and active mountaineers testifies to the recent date of their discovery. 
We have only one fault to find with this chapter, and that is that it is all too 
short. We feel that the reader has been mentally jilted ; he has been led on to 
admire this fair country, the description of which has been clothed in most attractive 
garb, only to find himBelf excluded in the end from more intimate confidences. He 
would like to have heard more of that interesting group the Colombia range, dis- 
covered by the author and his party in 1898, of the characters of the group, and 
the nature of the climbing they afford. But perhaps, if rumour is to be trusted, 
the author, like a skilful cook, haB merely whetted the appetite of his readers by 
an hors-d'oeuvre, to be followed by a joint work dealing exclusively with this 
fascinating country. 

In the chapter on the Lofoten islands, the author shows himBelf a master of 
terse Analysis; thus, in speaking of the characteristic scenery produced by ioe-erosion, 
he very happily describes the country as having been u worn to the bone"— that 
», suffered the removal of its softer superficial covering: a truer description of 
ice- work than the au’hor perhapB intends, for, in Bpeaking of the Ofateu tjord, he 
mentions “ valleys whose sides for miles are perpendicular walls of ruck, sometimes 
a couple of thousand feet high, and wbiob have undoubtedly been excavated and 
then polished by the power of ioe." With due deferenoe to the distinguished 
author, we would like to query the “ undoubtedly," especially as we read in the same 
paragraph, 11 On Nanga Parbat I have seen a vast glacier turned to one side by its 
own moraine ; " and we would like to recall the fact that the same phenomenon has 
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been frequently described recently from “ an arofcic ioe-eheet such as that on 
Greenland ” or Spitsbergen. 

The remaining chapters arc, perhaps, loss geographical in their aim. The 
chapter on the Alps (giving incidentally an account of ono of the author’s most 
brilliant ascents with Mummery up the Brevna route of Mont Blanc) should be 
read by all who affect to despise this cradle of the mountaineering race. It con- 
tains some of the best-written pages in the book. In spite of modem innovation, 
the AlpB will retain their splendid fascination for many a year to come. “ The 
overhanging cornices high above, for ever on the point of breaking off, will still 
hang poised in unstable equilibrium. The storms will sweep as frequently as of 
old across that mountain land, holding for a bijef space all in gloom ; the lightning- 
flashes, the roar of the thunder, the driving Bnow, and the keen biting wind will 
hunt the too presumptuous climber back to lower altitudes, as they have done 
often before ; and afterwards the sun will shine again, dissolving the clouds, drying 
the lower slopes, and showing how the old mountains have onoe more put on a 
clean garment, which, in magnifioence, in glittering splendour, iB as unmatched or 
unequalled as the deep glowing colour of that ‘ solitary handmaid of eternity,' 
the open ocean, or the glorieB of the heavens at dawn or at sunset.” 

The author's passion for sunsets is very marked, and gives rise to some of 
the finest passages in tho book, and his feeling for scenery is evinced in every 
page. What could be more graphic than the following description of tho Lofoten 
islands ? — “ For those who care to climb where great expanses of sky and clouds 
arch slowly down to the far-off horizon, and where lonely islands are Bet in open 
spaces of blue water, those remote Lofoten mountain fastnesses beyond the arctic 
circlo are difficult to equal. The low circling sun making it for ever afternoon, 
flooding sky and mountain land in warm luminous colour, which deepens the 
distances, and adds perspective to ridge after ridge of serrated and barren peaks.” 

Though the description of actual mountain ascent iB limited to a few portions 
of the book, overy page breathes out tho spirit of the everlasting hills, the attar ol' 
mountain memories distilled from the soul of one of Nature's truest worshippers. 
It is indeed a charming book. 

35. J. G. 


THE MONTHLY RECORD. 

THR SOCIETY. 

The Awards for 1908.— The Royal Medals and other premiums of 
the Society have been awarded this year as follows: The Founder’* 
Medal has been assigned to Mr. Douglas W. Freshfield, in recognition 
of his valuable contributions to our knowledge of the Caucasus, both 
by his journeys and writings, and for his reoent explorations round 
Mount Kangohenjunga. It is also intended as a mark of appreciation 
of his persistent efforts in behalf of tho improvement of geographical 
education. The Patron’s Medal will be given to Captain Otto Sverdrup, 
for his important discoveries in the JoneB sound region during hiB 
reoent arotio expedition, as well as for the important part which he 
played as oaptain of the Fram during Dr. Nansen's famous expedition. 
The award of the Speoial Viotoria Medal, given for geographical 

°I Q 2 
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research, to Dr. Sven Hcdin, has already been announced in the Journal, 
as it was made during the recent visit of the explorer to this oountry. 
The Murchison Grant has been awarded to Mr. Isaaohsen, Captain 
Sverdrup's right-hand man during his recent expedition, to whom many 
of the geographical discoveries made by the expedition were due. The 
Back Grant goes to Dr. W. G. Smith, for his investigations into the 
geographical distribution of vegetation in Great Britain ; the Gill Me- 
morial to Mr. Ellsworth ITuntington, for his remarkable journey through 
the great canon of the Euphrates, described in the Journal for August 
last ; and the Civthbert Peek grant to Major J. A. Burdon, for his 
excellent route-surveys in Northern Nigeria. 

XUROPX. 

A German Critic of the Ordnanoe Survey Maps.— In explaining, in a 

recent number of Tctermanm Mittcilungen (1902, No. 10), the method adopted in 
the preparation of the new map of the British Isles for Sfcieler’s Hand at] as, Herr 
lvoffmahn indulges in Borne criticisms of the English Ordnance maps, which are 
for the most part quite unfounded. His statements are, indeed, in many cases, so 
wide of the facts as to bo quite inexplicable, except on the supposition that he has 
consulted some out-of-date sheets of the old edition ; but as he shows himself in 
many respects conversant with the latest developments in the work of the Survey 
Oflice, it Beems that this explanation cannot hold good. The criticisms are in 
many cases general ones, no specific instances of tho alleged defects being quoted, 
so that it is impossible to reply to them except by an equally general negative, 
hut there are also some definite statements, the incorrectness of which will he 
evident to all who are acquainted with the Ordnance maps. Thus, with reference 
to the 1-inch map, we are told that many sheets of the so-called “ revised ” maps 
date hack thirty to forty years, tho revision having taken place a generation ago. 
As a matter of fact, as may be scon from the date printed at the foot of each map, 
tho oldoBt sheet was revised considerably less than ten years ago, while most of the 
sheetB have been revised much more recently. Changes in county boundaries, in 
regard to which a complaint of inaccuracy is made, are inserted at each revision, 
while new railways are inserted from time to time as they are opened for traffic. 
To the statement that considerable towns of recent growth are still shown as 
villages, and that some populous industrial centres are represented as mere farms, 
it is obviously impossible to reply in the absence of any citation of instances. Herr 
KolTmahn appears to derive hiB ideas in many cases from criticisms which have 
been made in this country, failing to see that, even if true when first put forward 
ten to sixteen years ago, the subsequent revision has rendered them quite inappli- 
cable at the present diay. It is somewhat singular, bIbo, that among the sources by 
which, as he says, he was obliged to supplement the maps of the Ordnanoe Survey, 
lie should give a prominent plaoe to Bartholomew’s 2-mile map of Scotland, though 
this is itself avowedly based on tho Ordnance maps. The oritioisms on the inferior 
methods of liill-rcprosentation in vogue in this country are probably not intended 
to apply to the Orduanco maps — if so, it would bo a sufficient answer to poiut 
to the 1-inch hill maps of the mountainous districts of Sootland, etc. — but rather to 
maps for use in schools. But, while allowing that these have been far from satis- 
factory in the past, and may still leave room for improvement, we hardly think 
that Herr Koffmahn is acquainted with the better class of school maps which have 
come into use within recent years. He expresses the hope that his own map of the 
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British isles may be largely used in this country as well as in Germany, and it 
cannot be denied that it gives an admirable general view of the surface features of 
the country — probably the best in existence, considering the size of the map. It 
is to be regretted, however, that the scale (1 : 1,500,000) is lar too small to do 
adequate justice to the more thickly populated districts. 

Afforestation in the Blaok Country. —A society for promoting the afforesta- 
tion of the Black Country was recently inaugurated by a meeting held at Birming- 
ham, at whioh Sir Oliver Lodge presided. It iB a common idea that the large area 
in this district covered with ash-heaps and other debris is necessarily condemned 
to remain in a state of hideous barrenness, but H is satisfactory to find that such 
)b not by any means the ease. Commenting on the recent meeting, Prof. Schlich 
mentions, in Nature for February 2G last, an instance from the Belgian Ardennes, 
in which old slag and ash-heaps were found by him well stocked with oak and 
ash trees, some of them of considerable size, and he states that it was the know- 
ledge of this fact which suggested to Mr. W. R. Fisher, to whom the credit of 
bringing it forward belongs, the idea that the Black Country might be utlilizod 
in the same way. The area with which it is proposed to deal is said to be soino 
14,000 acres, now covered by some extent by grass, and grazed over by sheop ; but 
if systematically planted, the advantage both from a utilitarian and sestlietic 
point of view could not fail to be important. In these days, when practical con- 
siderations alone are so apt to carry tho day, it is pleasant to find that the Jess 
tangible results of Buch afforestation in the direction of improving the moral and 
aesthetic conditions of life in the Black Country met with due appreciation at tho 
meeting. Prof. Schlich urges that the whole undertaking should bo placed, under 
the control of a single body representing the various interests involved, and 
suggests fast-growing conifers &b the moBt suitable trees for planting. 

The Diois and the Baronnies.— This region, which is described by M. Paquier 
ill La Oiographie, October to December, 1U02, occupies tbe eastern part of the 
department of the Drflme between the plateau of Vcrcors iu tho north. Mount 
Ventoux and tho ridge of the Lure in the south, Devoluy and Gap on the east, 
and the forest of Saou and Nyons on the west. The dividing-line between the 
Diois in the north and the Baronnies in the south iB between Mount Angtle and 
Sorres. Throughout the region synclinal elliptical valleys are characteristic, u 
the south they lie east and west, with a sharp deflection to the north on the 
extreme western end, whereas in the Diois the whole western region, w e 
exception of the forest of Saou, has the synclines stretching from north to south. 
The east-and-west direction is the older, and represents the pre-oligocene foldings 
which characterize the Pyrenees and Provence. The north-and-south sync ince 
are dus to post-Miooene foldings of the Alps, whioh are alone met wit in e 
Vcrcors and the Chartreuse farther to the north. The region is therefore an 
intermediate one, becoming more and more proven fal from north to south, ine 
alternation mainly of harder and softer limestone determines scarped land- 
scapes where they are not too steeply tilted, and series of saw-toothed ridges w ere 
the dip is nearly vertioal in tho anticlinal areas. The establishment of a stable 
drainage system in such a region of synclinal hollows sharply defined and sur- 
rounded by anticlinal ridges, can only be brought about when the anticlines are 
sufficiently worn down to become the seat of the principal streams. In the 
Baronnies a mature hydrographical system exists, but the successive stages of i s 
evolution are often impossible to trace, while in the Diois, where recent tectonic 
movements have had greater play, especially on the western side, the ®. atur ® 
condition has not been reached, and oapture phenomena are easily recognised an 
testify to its less evolved condition. The western Baronnies are drained by the 
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Eygues and the Ouvdze to the Rhone. They rise in large downfolds, in which they 
flow from east to west ; but in the west they turn to the south-west at right 
angles to the tectonic features of alpine trend across the transverse depression 
where the fold axis changes its direction. The eastern BaronnieB were also 
originally drained to the west, but the wearing down of the upfold (in which 
glaciation played a part) along which the Buech now flows, has transformed the 
synclinal Mdjuge and Orpierre into obsequent rivera, while the westward flowing 
Lauzence, a tributary of the Mdouge, 1 b a reliot of the old consequent system. In 
the Rosans valley this development is not so complete, for the greater part is still 
drained westwards by the Egyucs. The hydrography of the Diois is less mature. 
Eliminating the small part tributary to the Bueche and the south-east of the 
ValdrOme, the Diois is surrounded by upfolds with only two openings to the 
exterior of the Alps, the one used by the Oule, which drains the south, and that 
of the Drome in the north. The course of the Drdmo from Bouth-east to north- 
west is determined by the folds, which are compounded of the east-west and 
north-south trendB ; from Die to Espinal it curves round the anticlinal margin of 
the north of the Diois plateau, but after passing the gorge at Verchery, it runs 
almost due weBt to the Rhone, parallel to the axis of the forest of Saou, but cuttiog 
across a transversal depression in the north-south folds whioh it crosses on tho 
way as far as Crest. Its course here may be compared with that of the EygueH 
above Nyons. The valley of the Charce presents an admirable example of an 
asymmetric synclinal area, and in it the subsequent streams are of great impor- 
tance. The Oule, which drains this valley, begins as a consequent torrent, but the 
synclinal axis is not followed by it, and tho chief exit from the valley is by a 
subsequent channel at right angles to the synclinal axis. In the upper Jurassic 
limestone the irregularities of the gorges cannot be explained by external denuda- 
tion, and it is necessary to take into account subterranean erosion. 

Prof. Cvijic’i Investigations in the Balkans.— With the object of com- 
pleting his researches in the eastern and central parts, Prof. Cvijic has made 
explorations in the mountain region of tho Balkan peninsula. During the laBb 
seven or eight j cars he has crossed it at forty different points, distributed ovei 
its entire length from the Zajecar basin in Hervia to the Black Hea; but the greatei 
number of tliCBo crossings were made in the summer of 19012, and further excur- 
sions have been made to the Karadzi mountains and the Istrandzadagh. Asa 
result of these journeys considerable additions have been made to the geological 
maps, numerous sections have been drawn, and lines of folding determined. The 
relation of the Jaila mountains to the Balkans has been olucidated by an expe- 
dition to the Crimea, which permitted a study of the tectonic conditions of tho 
coast ranges in that peninsula. Prof. Cvijic is now working up the large amount 
of material he has oolleoted, and attaches special importance to the preparation of 
tectonic maps of the region where the Transylvanian Alps (between Hungary and 
Rumania) merge with the western Balkans, of tho district to the south of the 
Iron Gates, and of the central and eastern parts of the long Balkan chain. The 
sections are aho being elaborated on a large scale. We are informed that 
the observations in a number of places have been found to be still inadequate, 
and that Prof, Cvijic intends to remedy the deficiencies by further explorations 
next summer. The chief results of the investigation will be communicated to the 
International Geological Congress to he held at Vienna at the end of August, and 
the memoirs will be published by tho Vienna Academy of Sciences. 

The Middle Urals. — The second part of vol. xxxiv. of moires de la 
Society de Physique et d’HUtoire Naturelle de Gendve ’ embodies the results of 
work by Frof. Louis Duparc and Dr. Francis Pearce in the district of Rastesskaya 
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and Rizilovskaya-Datcba, in the government of Perm. The region is watered by 
the upper Eoava and ire feeders. This river is one of the numerous tributaries 
that flow westward to the Kama from the low hills of the Middle* Ural, and joins 
the ma*n river some hundred miles above Pnrm. The structure of thU portion 
of the Ural system is of a highly complicated nature ; its main line-* run along 
parallel chains running north-east And south-west in the n* rthern portion, but the 
general trend swings to southeast in the southern. The elevation is of cou'se not 
great, the highest point reaching little over 4000 feet. The vegetation consists 
of dense coniferous and deciduous forest?, while the valleys are exceedingly fertile. 
This section of the Ural system also includes the wealthy mineral workings which 
have their main market at Ekaterinburg. The particular seotion of the country 
worked by Prof. Duparc and Dr. Pearce is here described in very full detail. The 
orographical and h\drographi» , al features are first considered, accompanied by a 
sketch of general conditions— flora, fauna, population, and the reBt. We observe 
from tbe admirable illustrations which accompany thiB section how little the Ural 
system approximates to the appearance of a mountain range proper, which is 
usually accorded to it in maps. It appears in these photographs as a succession 
of low upheavals exactly of billow form— long slow swells succeeding one another 
in a regular alignment. The rivers are not particularly rapid, but are shallow, 
and offer no great facilities for regular communication, which, in ulfect, is difficult 
by any means. The travellers note how the long 41 pirogues” though of the 
lightest draught, frequently ran upon shoals. The second and third parts of the 
treatise are concerned, in the closest dotail, with the geology of the two hills to 
which the travellers confined their most careful attention. The Urals present 
a considerable geological uniformity ; the main axis, always on the eastern side of 
tbe upheavals, consists of a strip mainly composed of graniteB, porphyries, and 
rocks of a kindred nature, while the long western descent, with which we are 
concerned, has coverings from Silunan to Triasbic. Thus a detailed examination of 
certain points is of value, and the careful analysis to which Prof. Duparc and 
I)r. Pearce have subjected tbe peaks of Koswinsky mountain, and the lesser height 
of Katcchersky, will prove of the greatest interest to close students of geology. 

ASIA. 

Tidal Periodicity of Earthquakes in Assam.-The idea that tbe relative 
frequency of earthquakes may he influenced in some way by the action of the 
Sun, Moon, or planets on the Earth ha« long met with attention on the part of 
scientific men, as a result of which certain generalizations have been put forward, 
as, c y., that earthquakes are more frequent in winter than in summer, and by night 
than by day. The laborious researches of M. MontessuB de Ballore, who based 
his conclusions on a Btndy of 45,000 earthquakes, seemed to show that when large 
numbers like these were considered, tbe periodicity apparent in individual lists 
tended to disappear; though, on the other hand. Dr. Davidson showed that wit in 
definite regions there is a distinot seasonal variation. Mr. It. D. Oldham, of the 
Geologioal Survey of India, has lately made a study of the records of earthquake 
shocks in Assam, which have been kept since 1897, the year of the great eart- 
quake in that province; and the results of his inquiry are put forward m the 
Journal of the Asiatic Society of Bengal, vol. Ixxi., 1902, pp. 139-153 (also issued 
sb a reprint). Mr. Oldliam points out that any effect which the attraction of the 
sun and moon may have will be mainly exerted by the tide-producing forces they 
set up, and he therefore briefly sketches the way in which these are exercised. 
If, he points out, we Buppoee the force exerted at any point to bo resolved into 
two separate forces— one vertical, the other horizontal, the vertical force attains 
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its upward maximum where tbo satellite (the sun as well as the moon is regarded 
as such for the special purposes of this investigation) is in the zenith or nadir, 
and its downward maximum along the great cirole at right angles to the line 
joining these points ; while the horizontal force attains its maximum along two 
oircles distant about 54° 44' from the zenith and nadir respectively. Mr. Oldham 
then calculates, for 26° N., and for different declinations of the sun, the intervals, 
before and after midday and midnight, of the passage both of the circles of maxi- 
mum tide-producing forces, and (which may be still more important) of the 
maximum rate of change of such forces ; afterwards examining, side by side with 
the results, the actual data as to earthquake frequency which have been obtained. 
Into the details of the inquiry we cannot enter, but the general result is to Bhow 
(1) that earthquake shooks in Assam were most frequent botween 10 and II p.m., 
and between G and 7 a.m., though no satisfactory causo can bo assigned for this 
distribution; (2) that there is another and smaller variation which has the 
appearance of being due to the tidal stresses sot up by the attraction of the Bun ; 
and (3) that if this is really the case, the horizontal stress is much more efficient 
than the vertical, and the rate and range of variation of the BtrebB, than its actual 
amount. These conclusions are to be regarded as provisional only until observa- 
tions over a longer period are available. 

The Dalai Lama's Eesidence at Potala.— Mr. Douglas Freshfiold sends 
us the following note on a new representation of the Dalai Lama's palace : “ Mrs. Le 
Mesurier, the wife of the English Resident in Ladakh, has sent me from Lch 
a photograph of an original drawing of Potala, the residence of the Dalai Lama at 
Lhasa, taken from an original drawing given to her by a Buddhist lama in Ladakh. 
The view is taken from the same direction as that published with Chandra Das’s 
narrative, but appears to be somewhat more skilfully drawn, and while confirming 
the accuracy of the published print addB some additional details.*’ 

The Desert of Gobi between Hami and Suchau.- Dr. Futtorer crossed 
this region in Mb journey through Asia, and has described it from a geographical 
point of view in considerable detail in the last number of the Kryanzunyahefte 
of Petermanne MUteilunyen (No. 139), 1902. There are three different beltB — 
(1) the northern flat depression, extending roughly from eaBt to west; (2) tho 
middle mountain zone of the Pe-shan ; and (3) a southern longitudinal depression 
between the Pe-shan and tho Nan-sham The northern depression Hob to the 
south of the Karluk-tag branch of the Tian-shnn, is some G5 kilometres wide, and 
rises from 840 metres at Dachwantan, south of Hami, to 1700 metros, at tho 
northern foot of the Pe-shan. Towards the west it doopens, to Shona-nor it rises, 
to Bink again to the depression of Tnrfau. It is mainly covered with waste 
derived from both northern and southern mountains. Hero and there are patches 
of loam and spots of vegetation where the water reaches. Slight elevations of old 
volcanic origin rise above the waBte deposits, which overlie Tertiary fresh-water 
sediments as far as can be observed. The base of the Pe-shan or Bei-shan 
mountain zone is 1700 motres on the north, 1400 in the south, and 2130 metres 
in tho centre. It consists of five more or less parallel ranges striking east-north- 
east and west-Bouth-west, separated by wide, flat longitudinal troughs. The 
northern range is a continuation of the Cbol-tag of the Tian-shan, and the southern 
is the easterly prolongation of the Kuruk-tag, which trends to the Tian-shan south 
of Bagrash-kul and Korla. The four middle ranges rise about 500 metreB above 
the aockle— that is, about 2500 metres above the sea. The structure of this zone 
is complicated. It consists of old fold mountains, crystalline Bchists, and meta- 
morphosed old Palwuzoic sediments, broken by extensive Palaovolcanic rooks, 
granite, and diorite. Granite and porphyry are most important in the northern 
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and southern ranges. The higher, xpiddlo ranges have vertical metamorphosed 
Paltoozoic sediments and schists, and coal is found near the eastern route across 
them. The long wide troughs between the ranges are filled with rock waste, but 
here and there the old rocks are visible. There is little vegetation. Some grows 
on the loam in the valley openings, and at the base of the mountains or in the 
middle of the troughs, but none is found on the old diluvial waste, and only isolated 
hushes in the young dry valleys. Among the animals are the kulang, or wild ass 
(Asii/i us hiang), the Eqnus Prjeuafsky , the argali (Ovis poll), the antelope guitu- 
nm f the fox, the hare, and the red grouse. The southern trough is 50 kilometres . 
wide and 1310 metres at the lowest point. It too is covered with waste from the 
mountains, both from the north and the south,, with few elevations of old rock or 
crystalline schists rising out of it. Near the foot of the Nan-shan de]>osits of the 
Pliocene sea are found. Along the watercourses are cultivated oases, grass steppes, 
on the margin tamarisks, and then the pobbly desert zone. The lakeB in the west 
leceivc the waters from the Nan-shan, but have uo outlet. Those in the east form 
the Kdiu-gol, which runs past the Pe-shan zone to Sokho-nor. 

The Inland Sea Of Japan. — Dr. N. Yamasaki contributes a paper on the 
Setouchi, or iulaud sea of Japan, and particularly on its geological history, to the 
Novi*mbor number of Petermanns Mitlcihmgcn. Throo main aspects of the subject 
are dealt with — topography, structure, and the action of the tideB. The inland sea 
communicates with the open ocean by four narrow straits— hence its name Nefco- 
uchi, contracted from Sotono-Uohiumi, “ the sea within the straitB.” It is ex- 
tremely shallow — tho depths are usually less than GO metres ; islands are numerous. 
The const-line is very irregular, and the different peninsulas and islands divide the 
basin into seven parts, named, in order from west to east, Suwo-nada, Ijo-nada, Aki- 
nuda, Bingo-nada, MidzuBhima-nada, Harima-nada, and Osaka bay (Idzumi-nada). 
Dr. Yamasaki describes the form and structure of each of those divisions in 
detail, and an excellent map accompanies tho paper. In order to understand 
tho general relations of the whole basin, it is necessary to boar in mind 
that the Japaucse group of islands is constituted by two main arcH which 
meet in tho middle of Hondo and form a Scharung. The western half of 
Hondo and the two large islands Shikoku and Kiushiu belong to the southern 
are, which presents itB convex side to the Pacific, and consiBtB of an outer and 
inner zone. The Setouchi is a large fracture subsidence in the inner zone of this 
southern arc, and the subsidence can be traced north-eabtward across the Osaka 
plain, through the valleys of the Yodo-gawa and the Yamato-gawa, to the Biwa 
lake in the province of Omi. The small peninsulas and islands, the isolated hill- 
ranges on the land, and the large island of Awaji, represent elevations dotted over 
the sunken surfaces. Successive subsidences have been partly filled up, sometimes 
with volcanic material, sometimes with fluviatiio, and only the long picturesque 
strip of tho Setouchi remains submerged. As already stated, the inland sea of 
•Japan is, for the most part, very shallow. Deep holes occur, but these are always 
found in narrow channels, never in open water. In the Bungo straits, the south- 
western entrance to the Setouchi, tho doepest sounding of 300 metres lias been 
obtained. From there a trough runB north-eastward to the middle of the lyo-nada, 
and in the Aki-nada, which contains many islands, there are many small pools 
100 metres or more in depth. Similar holes aie found in the island region 
between the Bingo-nada and the Harima-nada, and off the three promontories oi the 
Awaji island, which form three narrow straits with the mainland of Hondo and 
the island Shikoku. A typical channel in the Akashi strait, and two deep holes 
in the Narnto and Yura straits, are also remarkable. Dr. Yamasaki attributes all 
these submarine forms to tidal action, and discusses the tidal streams in the various 
channels in detail. 
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The Latest Crossing of Celebes by Messrs. Saraiin— We referred a few 
monthB ago (vol. ax. p. 229) to the latest journey of exploration undertaken in 
Celebes by Messrs. Sara-in, and to the project formed by the explorers of a journey 
across the little-known regions in the western centre of the island. A note in 
Globus for January 16 announces the successful completion of this journey, which 
was made from Palu (Palos), on the west coast, to Paloppo, on the Gulf ot Boni, or 
from north to south instead of in the contrary direction as at first reported. From 
Palu, the valley of the Palu river, fiist penetrated by Messrs. ICruijt and Adriani 
in 1897, was ascended, and a visit paid to Lake Lindu, also reached by the explorers 
just mentioned. The hke is only about 6 mil«s long, but is very picturesque, and 
iB bounded on the east by tho high range of Ngilalaki. Its altitude is some 3250 
feet, and its maximum depth was found to be 213 feet. Trouble with the natives 
necessitated an appeal to the Governor of Celebes, whose energetic action enabled the 
travellers to continue their journey after some delay. Crossing the watershed of 
the Palu river, they entered the basin of a much larger stream, the Koro, which 
astonished them by its size and depth at this distance from the sea. Only its 
mouth, near Lariang, has hitherto been known, though it appears to bo the moBt 
important river of western Celebes. The route was a difficult one, passing through 
an almost uninhabited region, Dow high up above the liver on the steep mountain- 
sides, now among the rocks in its bed. Crossing a range to the east, the travellers 
reached a pfoulinr plain 2000 feet above the set, surrounded by mountains and 
having the appearance of being due to local subsidence, in which many earthquakes 
have been experienced within the last two yearH. The plain contains many villages. 
Uence the route ascended the wooded Topapu range to the open plateau of Loboni, 
some o2.->0 feet above the sea, where the thermometer sank as low as 62° Fahr. 
South of Lebrun the mountains, which possessed a rich tiora and an uncommon 
bird-fauna, increased in height, and on the fourth day a view was obtained ot a high 
mountain in the east, named Koruve, which iH considered to be the highest yet 
known in Celebes being estimated at over 10,000 feet. The route finally led down 
into the valley of the Baliase and over a well-cultivated plain to the Gulf of Boni. 
Interesting collections were made in the departments of ethnology, zoology, hotany, 
and geology, while positions were fixed astronomically and heights determined by 
boiling-point observations, the result being to considerably modify the. map of west 
central Celebes. 


AFRICA. 

The Livingstone Memorial: Initials at Garden Island. — Writing fron 
Zomba on December 17, Mr. Alfred Sharpe informed us of the completion of the 
monument which has been erected to the memory of Dr. Livingstone on tho sits 
of the great explorer’s death, sending also a photograph of the monu nent, which 
we here reproduce. The work, Mr. Sharpe says, has been excellently carried out 
by Mr. Codrington, to whom much credit is due for his energy in the matter. It 
is considered very suitable for the situation, and is made of well-burnt bricks, 
thickly coated with cement ; while thero are no flat surfaces on which rain can 
lodge, so that it may be expected to last for many years. There will bo a con- 
siderable balance from the sale of the cement not needed for the work, and this it is 
proposed to Bpend on the erection of a native hospital, to be known as the “ Living- 
stone Memorial Hospital,” at Fort Jameson, the noarest European settlement to the 
sjtot where the explorer breathed his last. A letter from Major Coryudon to tin* 
secretary of the British South Africa Company, describing a visit to Garden island 
by Mr. Sykes, District Commissioner at the Victoria falls, baB also been courteously 
placed at our disposal. It may be remembered that when Garden island, which 
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lies in the centre of the river just ‘above the falls, was first visited by Dr. Living- 
stone, -the explorer, for the first and last time in Africa, out hiB initials on a tree, 
adding the date 1855. During the second Zambezi expedition, Mr. OharlcB 
Livingstone added his initials, with the date 1860 and the Government broad 
arrow, below those of his brother ; while Mr. W. 0. Baldwin, who visited the spot 
while the Livingstone expedition was there, states that he also cut his Initials on 
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the same tree. Garden island was visited soon afterwards by Baines, but in recent 
yearB no one appears to have been on the island until it was visited by Major 
Coryndon and Mr, G. Grey, who, however, failed to find the inscription, in spite 
of careful search. Mr. Sykes waB guided to tho Bpot by an old native, and foun 
that the letters, though not very plain, were unmistakable. The bark is rough, 
and the date is now undecipherable. 
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The Condition and Proipeoti of Rhodesia. — During the latter part of 
1902, Mr. J. P. Jones, joint manager and secretary of the British Sjutli Africa 
Company, made a journey through Rhodesia, in company with three of the 
directors, studying especially the commercial condition of the territory. HU 
report, issued in February last, gives some useful information on the present 
position as regards the development of the resources of Rhodesia, of the value of 
which he has formed a high opinion. The country, he holds, is steadily recovering 
from the stagnation caused by the late war, and progress and prosperity, founded 
upon a sure basis, are now in sight. The factB put forward in the report seem 
certainly to justify a favourable view of the progress so far made and the possi- 
bilities for the future. The primary need of a new country, viz. easy means of 
communication, has been well supplied by the extensive railway system, either 
already existing or under construction, the mileage now amounting to 2193 miles, 
while so carefully have the needs of the country been considered in the location of 
the lines that on the completion of the various branch lines now projected every 
mine of importance now at work in Rhodesia will be within 20 miles of a 
railway. The principal extension now under construction is that from Bulawayo 
via the Wankie coalfield to the Victoria falls and the mining districts of the 
Kafue, which may eventually bo continued through north-eastern Rhodesia to 
Lake Tanganyika.* Branch lines are also being made from Bulawayo to the 
Gwanda goldfields, and from Gwelo to the Selukwe district; while a line will also 
be made from Salisbury to the Mazoe district so soon as the Burvey is completed. 
The construction and equipment of the railways is said to be excellent, while their 
working, no lesB than that of the mines, will be enormously benefited by the 
existence of an inexhaustible supply of excellent coal, which is now aBBured. On 
the arrival of the line at the Wankie coalfield, probably in the presont month, it is 
stated that a daily output of 300 tons will be at once available, and this may bo 
increased, if necessary, to 1000 tons daily, the coal being equal to any, except the 
best Welsh, for steam purposes. Hitherto wood has been largely used, and in 
many parts the country haB been cleared of timber, but planting is now being 
carried out to replace this. As regards the mineral wealth, it is expected that the 
output of gold will bo doubled in a few years, while there are vast deposits of 
copper, lead, zinc, and iron in the Kafue region, those of the first three promising 
to rank among the richest in the world. The enorinouB water-power available at 
the Victoria falls will probably be utilized in course of time to generate electricity 
for conveyance to the mines. Lastly, as regards the agricultural resources, a large 
part of the surface consists of a rich red loam, capable of growing anything, and a** 
tho country is extremely well watered, irrigation has rarely to be resorted to in 
ordor that two crops may be reaped in the year. With the industrial development 
of the country, markets for produce of all kinds are extending. 

Geodetio Work in South Africa.— In speaking of the Report for 1901 of 
the astronomer at tho Cape ( Journal , vol. xx. p. 453), we recorded the extension 
to tho Zambezi during that year of the geodetic arc of the meridian now in course 
of measurement, and the approaching commencement of work north of the river. 
Arrangements for this have since been completed, and the direction of tho work 
haB been put into the hands of Dr. Rubin, of Upsala, who last year superintended 
the completion, by the Swedish party, of the measurement of the arc in Spitsbergen. 
Dr. Rubin was in this country, en route for South Africa, about the middle of 
March. 


* No reference is made to the proposed northern line into the ( 'ongo Slate, about 

which a good deal wub said lust your in th 9 * daily pross. 
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Railways and Boundaries* in Wait Africa.— Among the many reoent 
schemes for railways in the West African colonics and protectorates) one of th e 
latest set on foot is that for a line from Thies, a point on the Dakar-St. Louis 
railway, in the French colony of Senegal, to Kayes, the starting-point of the rail- 
way to the upper Niger, which has been under construction for so many years. 
According to a note in the Mouvement Qeographique for February 15, a survey of 
a line of route for this railway, which it is proposed to carry through the Jolof 
country, Bondu, and Bambuk, is about to bo commenced. It is not thought that 
the ground will cause many difficulties, though want of water over a part of the 
route may make itself felt. SeriouB steps have also been taken in Germany 
towards the construction of a railway from the coast into the Kamorun hinterland, 
to be carried ultimately, it » hoped, to Lako Chad. A syndicate, formed in Berlin, 
last year despatched an expedition under Ilerr Robert Neumann for the survey of 
various suggested lines of route, and it has lately returned after completing its 
labours. We learn from the Geographischc ZciUchrift (li)02, No. 11), that one of the 
suggested lines starts from Victoria, and runs by Mundame to Tinto and Bali ; 
another makes the capital, Duals, its starting-point, but from Mundame onwardB 
coincides with the first ; and a third strikes iuland from Duala by a more southerly 
route, to YabasBi and Tibati. From the Deutsches Kolonialblatt for March 1, we 
gather Borne details respecting the survey, now in progress, of the boundary between 
the Kamorun and French Congo. The German members of the commission, Captain 
Kngolhardt and Lieut. Fdrstcr, had separated last October at the Ngoko station, the 
former proceeding in steamers up the Sanga and Kadoi, with a view to continuing 
up tho latter in canoes, and making his way overland to Bortua ; the latter pro- 
posing to follow the Sanga to Bania, and then march to the coast by way of Gaza 
and Kunde, determining the positions of these three places, on which the line of tho 
boundary will in great measure depend. For the demarcation of the northern 
Kamernn boundary with Nigeria, a joint expedition set out in January, the British 
commissioner being Colonel L. C. Jackson, b.e., the Gorman, Captain Glauning, who 
has already done much good work in East Africa. The boundaries between Nigeria 
and the French Sahara, and between tho Gold Coast and Liberia will also bo 
demarcated during the present season. 

A Survey of Lake Chad. — We learn from the Politique Colonial v of March 4, 
that a careful survey of Kanem and Lake Chad has been carried out by Lieut.- 
Colonel Deatenave and the officers under his orders, and that the results havo been 
received by tho Paris Academy of Sciences. The whole of the French portion of 
the lake is said to havo been minutely surveyed, so that its contours will now for 
tho first time he known with any accuracy. 

AMERICA. 

Mount MoKinloy, Alaska.— Reference has been made in the Journal to the 
expedition to the region of Mount McKinley, the highest known point of North 
America, carried out last Bummer by Mr. A. H. Brooks, of the United States 
Geological Survey. The official report on the journey is still in preparation, but 
Mr. Brooks giveB, in association with Mr. D. L. Raeburn, who also took part in the 
expedition, some notes on the mountain and its neighbourhood while discussing 
planB for its ascent in the January number of the National Geographic Magazine, 
The Alaskan range, in which Mount McKinley occurs, is a rugged mountain mass 
running north-east from the vicinity of Lake Clark, and forming the watershed 
between the Bushitna river and Cook inlet on the south-east, and the Kuskokwim 
and Tanana on the north-west. On the east and south it riees by a series of foot- 
hills from the Sushitna, and on the west it falls abruptly to a gravel-floored plateau, 
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which elopes gradually towards the Kuskokwim. In addition to Mount McKinley, 
over 20,000 feet in height, it contains Mount Foraker, 14 miles to the south-west, 
about 17,000 feet, as well as a number of peaks of from 10,000 to 14,000 feet in 
the north-east. McKinley, which lies in about the centre of the length of the range, 
but much nearer the western than the eastern margin, is dome- shaped, and has two 
summits 2 miles apart, the southernmost being the higher by some 1000 feet. 
The north-western slope is drained by a large glacier, which discharges into a 
tributary of the Toklat (basin of the Tanana). An expedition for the purpose of 
climbing the mountain should approaoh from this side, both because the peak lies 
towards that side of the range, and because the gravelly plateau above alluded to 
is for the most part above timber (the upper limit of spruoe 1 b about 2500 feet, 
though willow sufficient for fuel is found up to 4000), and affords ready access to 
the base of the mountains where good grass is plentiful. The snow-line is at about 
7000 feet instead of at sea-level as in the case of Mount St. Elias, and the writen 
consider that the aotual ascont would present no exceptional difficulties, the long 
and difficult journey to the base being a more serious matter. Alternative 
plans for a summer expedition are (1) to cross ovorland from Cook inlet to the 
Kuskokwim headwaters, and then follow the base of the range north-east; (2) to 
proceed by Dawson and the Yukon to the mouth of the Tanana, ascending that 
river and its tributary, the Toklat, as far as possiblo* But in order to reserve the 
strength of the party for the actual ascent, the writers favour the idea of wintering 
in the region, and transporting the supplies to the base of the mountain during the 
winter and spring by the help of dogs. 

AUSTRALASIA AND PACIFIC ISLANDS. 

Memorial to Captain Collett Barker in South Australia.— Captain Collett 

Barker, of the old 30th (Dorset) Regiment, went out with that regiment to Australia 
in 1825, and though his career was brought to a tragic close only six years later, 
had during that interval given proofs of energy and determination which promised 
much for his future achievements as a pioneer in that then virgin country. As it 
was, he did some valuable work in this direction, which has lately been fittingly 
commemorated by the erection of a monument at the township of Mount Barker, 
near the scene of his untimely death. The Adelaide, Observer of January 24 con- 
tains an account of the ceremony at tho unvoiliug of the memorial, giving also a 
short account of the journey which proved fatal to the explorer. It was undertaken 
in 1830, during a voyage from King George's souud to Sydney, with a view to 
completing the exploration of the neighbourhood of the mouth of the Murray lately 
carried out by Sturt, who was an officer in the same regiment. Landing on the 
east shore of St. Vincent gulf, Captain Barker proceeded inland to Mount Lofty, 
discovering the second high peak in this neighbourhood which now bears bis name, and 
thence went to the mouth of the Murray to ascertain whether it had any other out- 
let than that discovered by Sturt, lie swam across the river alone, and was never 
afterwards seen by his companions, who, however, obtained almost certain proof 
that lie had been murdered by natives. The monument, an illustration of which 
is given in the Observer for January 31, is an obelisk of polished Carrara marble, 
mounted on a base of rough -hewn granite. 

Surveys and Forestry in New Zealand. — In the report of the Department 
of Lands and Survey, Now Zealand, for 11)01-02, Mr. Marchant, tho Surveyor- 
General, refers to the question of a national survey, to be executed in accordance 
with the beBt modern geodetic methods, the importance of which has frequently 
been urged in tho colony, lie points out that New Zealand is wealthy and pros- 
perous; that the greatest facilities are afforded for communication, while former 
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tedious and expensive processes have been superseded and instruments mado more 
portable ; and that tbere are capable and energetic officers eager to undertake the 
work. He therefore suggests that the time has come for at least making a begin- 
ning with such a surrey, which would be valuable as contributing data for the 
determination of the exact figure of the Earth. Some account is also given of the 
progress hitherto made with the magnetic survey of the colony, begun in 1899. 
During the last year the survey has been in abeyance, as the attention of Dr. Farr 
and his assistant has been devoted solely to observatory work, but the importance 
of a resumption of field work is strongly urgod. Dr. Farr describes the newly 
erected observatory and the work done in it, as well as the arrangements for 
co-operation with the British Antarctic Expedition as regards magnetic work. A 
memorandum is also given on the longitudo of the Mount Cook Initial Station, Te 
Aro, Wellington, the point to which the New Zealand surveys are referred. A full 
statement is given of the steps which have been taken at various times to determino 
this and other longitudes in New Zealand, and it is shown that, by the recent 
telegraphic determinations of the longitude of Sydney observatory, and of the 
difference between that observatory and Mount Cook, a correction of - CM* on the 
value, ll h 39 m 9'22", hitherto used for Mount Cook Initial Station, is found to be 
necessary. The report on Forestry operations Btates that the total urea of artificial 
plantations is 853} acres, and the total number of trees in the nurseries 5,982,710, 
valued at over £10,000. A comprehensive scheme for forest conservation and 
planting is said to be in courso of preparation, the general cry boing once more 
repeated that the native forests are being rapidly denuded, and that protection and 
provisions for the future are mattors of urgent necessity. 

POLAR REGIONS. 

Relief Expedition for Baron Toll. — A relief expedition, consisting of six 
Bledges drawn by dogB, has Btarted from Eastern Siberia to New Siberia, under the 
command of the engineer Brusneff, for the relief of Baron Toll. Moreover, Lieut. 
A. V. Kolchak, recently returned from the New Siberia expedition, must have also 
left Siberia by this time with the same object. His expedition, consisting alBo 
of a number of Bledges drawn by dogs, will proceed to New Siberia via Ust-Yansk 
and Kazachiye. If Lieut. Kolchak does not meet Baron Toll in New Siberia, he 
will march, on the ice, to Bennett Land, it being known that Baron Toll, when he 
left the Karya on July G last in the Nerpichiya bay of Kotenyi island, intended to 
proceed via Faddeeff island and Capo Wussokyi to reach, on the ice, Bennett Land, 
and thoro to carry on scientific work. He waB accompanied by the astronomer, F. 
U. Seeborg and two Yakutes. He had two baidaras (boats) for crossing the open 
spaces amidst the ice, and it is supposed that he may winter on Dennett island. The 
zoologist Birula, who was at first reported to be likewise cut off from return to the 
mainland, has, it appears, safely reached Irkhutsk, having left Now Siberia on 
December 4. He Btates that Baron Toll reached Cape W ussokyi on J uly 10, and after 
depositing a record stating that bis party was well, started again for Bennett Land. 

Arctic Expedition! in 1903. — Undaunted by his previous unsuccess in his 
endeavour to reach the pole, Commander Peary is already planning a new expedi- 
tion, which, he says, he will proceed to organize so soon as he can secure the 
necessary funds. He is said to be searching for a suitable vossel for his purpose. 
The expedition to be despatched thiB year by Mr. Baldwin by way of Franz Josef 
Land will make a final start from Trornsoe, for which port the America, commanded 
by Captain Coffin, sailed from New York about the middle of March. The leader 
of the expedition, Mr. Anthony Fiala, has reached England route for Trornsoe, but 
will, it is said, return to America to collect his scientific staff before finally sailing. 
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German Auxiliary Expedition to the Antarctic.— The example set in 

this country by the despatch of the Morning to the antarctic is to be followed, it 
appears, in Germany, where a movement is on foot for the despatch of a relief 
expedition during the present year, in case no news of the main expedition should 
be received by June 1. According to Petermanns Mittcilungen (No. 1, 1903), a 
sum of £24,250 has been placed on the estimates for the current year for the fitting 
out of such an expedition. 

GENERAL. 

Geography at British Universities. — The first number of the Geographical 
Teacher for the current year summarizes in a useful way the present state of 
geographical teaching at the British Universities, the various arrangements as to 
lectures, courses of study, examinations, etc., in force at each being fully statod. 
While the list brings out the regrettable deficiency which still exists as regards 
chairs in geography, the much-needed endowment of which would enable a certain 
number of men to devote their whole energies to the study and teaching of 
geography, and so do more than anything else to obtain recognition for the subject 
as an independent branch of education, there is much which goes to show that pro- 
gress is being made all over the country with the organization of geographical 
teaching, and presents on the whole an encouraging picture as compared with the 
state of things fifteen or twenty years ago. By continued exertion, we may hope 
that before very long still more decided results will be obtained. 

Geography in the University of Chicago.— The University of Chicago has 
established a Department of Geography, and Prof. ltollin D. Salisbury, of the 
Department of Geology, has been placed at its head. The arrangement between 
the Departments of Goology and Geography is bucIi that Prof. Salisbury retains 
his connection with the former, aB heretofore, at the same time that he assumes 
the headship of the latter. The cIobo connection of the two departments appears 
from the fact that Prof. Salisbury will also act as head of the Department of 
Goology when Prof. Chamberlin is not in residence, and Prof. Chamberlin will 
act as head of the Department of Geography in Prof. Salisbury's absence. The 
Department of Geology has heretofore offered courses, both elementary and ad- 
vanced, in Physical Geography, and elementary courses in Meteorology. Other 
courses of a geographic character have been offered by other departments, notably 
Geographic Botany by the Department of Botany, Zoogeography by the Depart- 
ment of Zoology, and Commercial Geography by the Department of Political 
Economy. These courses will continue to be given as heretofore by these several 
departments, except that Meteorology will bo under the auspices of the new 
department. The new department will not duplicate the geographic courses 
already given, but will, at the outset, provide courses which supplement those 
already established. The immediate aim of the new department will be to occupy 
the ground intermediate between Geology and Climatology on the one hand, and 
History, Sociology, Political Economy, and Biology on the other. The courses offered 
at the oulsot will be those for which, within this field, there is greatest demand. John 
Paul Gooiie, ru.p., in charge of the work of Geography in the Wharton School in 
the University of Pennsylvania, has accepted an assistant professorship in the Depart- 
ment of Geogruphy, and will begin his work the second term of the Summer 
Quarter (July 27, 1903). No other appointment will be made this year. During 
his first year, Dr. Goode will be in residence during the socond term of the Summer 
Quarter, and during the Autumn and Spring Quarters. The courses which he will 
give during the first year will include courses on the Economic Geography of 
(1) North America, (2) Europe, and (3) Tropical Countries. The central theme 
of these courses will be the influence of the physiography, the climate, and the 
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natural resources of these lands on their settlement, development, and present 
commercial and industrial status. Research courses will also be offered for 
advanced students. The geographic work of the university during the coming 
year will include the following courses, in addition to those given in the Depart- 
ment of Geography : — I. In the Department of Geology— (1) An elementary oourso 
in Physiography each quarter ; (2) A local field and laboratory course, first term 
Summer Quarter; (3) Two field courses in Geology and Geography about Devil's 
Lake and the Dells of the Wisconsin, in Wisconsin, one month each, commencing 
June 18 and July 27 respectively; (4) A course in advanced Physiography, 
Autumn Quarter; (5) A field course (for advanced students) in the Wasatch 
mountains of Utah and vioinity. Other courses which, while primarily geological, 
are fundamental to the proper conception of the evolution of the present geography 
of the continents, will also be given in this department. II. In the Department of 
Zoology— Courses in Zoogeography, Summer and Spring Quarters. III. In the 
Department of Botany — (1) An elementary course in Plant Geography (time not 
announced) ; (2) An elementary course in Eoology, Summer and Spring Quarters ; 
(S) Elementary and advanced courses in Field Botany, Summer and Spring 
Quarters; (4) Advanced courses in Geographic Botany, Winter Quarter; and 
lo A course in Physiographic Ecology, Summer and Spring Quarters. IV. In 
the Department of Political Economy — Courses in Commercial Geography, Summei, 
Autumn, and Winter Quarters. In addition to the foregoing, courses in Geography 
will be given by Miss Baber in the School of Education (the Normal Department 
of the University). These courses are planned primarily with roforeuce to the 
neodB of teachers in the grades. Miss Baber will also conduct a field course of one 
month’s duration during the second term of the Summer Quarter, beginning J uly 27. 

International Geologioal Congress, 1803 .— We have received further 
details of the programme of the International Geologioal Congress to be held 
in Vienna in August next (see Geographical. Journal , December, 1902, p. 660). 
There will be discussions on the 41 overfolded " or “ overthrust " sheets (“ ver- 
sohobenen Tafeln,” 4f nappes de charriage,” “lambeaux de recouvrement ”), which 
play such an important part in the structure of the mountains of Scotland, the 
Jura, and the Alps; and on “Klippen.” In these, Messrs. V. Uhlig, M. Lugeon, 
F. Toernebohm, Bailey WilliB, and F. Kossmat are expected to take part. A 
special sitting will be devoted to questions concerning the geology of “ The Balkan 
Peninsula and the East," when paperB will be read by Messrs. F. Toula, V. Hilber, 
J. Cvijic, G. von Bukowski, F. Eatzer, and A. Philippson. Mr. F. X. SchBffer 
will contribute a paper on the Boil ( Bodev ) of the town of Vienna. The extensive 
engineering works carried out in the city and neighbourhood during the laBt ton 
years have exposed many deposits which have led to important discoveries by 
Prof. Suess. The paper will be illustrated by a large geological map on a scale of 
1 : 10,000, and numerous sections. 


OBITUARY. 

William Henry Crosse. 

William Henry Crosse, m.d., f.h.g.s., died in London on February 24, at the 
comparatively early age of forty-four, through illuess resulting from his residence 
in Africa. He was probably best known to Fellows of the Society generally by 
the Medical HintB published in the 4 IlintB to Travellers.' This chapter (VII.), 
elaborated by Dr. Crosse with characteristic care, is of special value to residents 
No. IV. — April, 1903.] 2 h 
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<tod travellers in tropical countries, owing to Dr* Crosse's long personal experience 
of Equatorial Africa and his subsequent practice in London as a consulting physician 
in cases oonneoted with tropioal diseases. 

He was the son of the present Vicar of Terrington St. Clement. He was born 
at Lucan, Dublin, and educated at St. John’s Foundation Sohool, Leatherhead. 
At the age of seventeen he entered Guy’s Hospital After leaving the hospital, a 
small practice in Cubitt Town was bought by him, Suoh was his skill and 
energy that in five years his inoome rose from £300 to about £1600, a fine result 
for a young man who was too modest and retiring to be an adept in the art of 
self-advertisement. Illness, through overwork, compelled him to relinquish his 
practice; but after voyages to China and other parts of the world, he recovered 
his health. 

At that time (1886) the Royal Niger Company bad just received its charter, 
and was seeking for an able and energetic head of its medical Btaff. This post his 
exceptional testimonials secured for him, and he passed most of the following nine 
years in what is now known as Southern Nigeria. He paid two or three brief 
visits to England, and travelled extensively in Northern Nigeria when his duties 
required it; but, aB principal medical officer, his official residence was at Asaba, 
the seat of the company’s civil administration. There he waB able to employ his 
scanty leisure in the interesting study of the pagan tribes of that region, and in 
compiling more than one useful treatise on malarial fever and other tropical 
diseases. His surgical skill was also of great value, as there was scarcely one 
of the company’s numerous military expeditions, from 1886 to 1895, in Southern 
Nigeria in which he did not take part. These were to him the most interesting 
yearn of his life. Although, after his return to London in 1896, he gradually 
built up a good practice, he more than once contemplated a return to Nigeria, 
where his sympathetic nature and hiB unwearying care for his patients will be 
remembered with affection and regret by all who knew him. 

Dr. Crosse wbb also much interested in natural history, and made collections 
whenever the chance was offered, insects being his particular favourites. The first 
series from his collections was presented by him to the British Museum, and the 
second set he gave to the Hope Museum at Oxford. One of the most beautiful of 
West African butterflies has been named after him, Euphmdra eroasei , by Miss 
E. M. Bowdler-Sharpe. 

George Taubman Goldie. 

Prof. Poulton has kindly sent the following notes : — 

The few hundred insects presented by Dr. W. H. Crosse to the Hope Museum 
range over many orders, the Coleoptera and Bhynohota Hemiptera being the most 
numerous. Although it is improbable that there are many rare species, the whole 
collection forms an interesting assemblage eminently characteristic of the West 
African Bub-region. The relative predominance of mimetic associations among the 
Ethiopian Lepidoptera Rhopalocera is well shown. In a series of under 90 speci- 
mens the following interesting examples occur : three specimens of aldppua, the 
white hind-winged form of Limnas chrysippus t with Hypolimnas miaippus , both 
male and female. The latter is the type form mimetic of the type form of chry- 
. aippua , which does not occur in this part of Afrioa. Of the genus Amauris, only 
A. rgialea appears in the collection (three specimens), although examples of Papilio 
inerope are present, three of them females of the form whioh is a beautiful mimie 
of Amauris niaviua . A single specimen of Euralia dubius is of the form with 
a reduced white patch at the base of the hind wing, a mimio of Amauris Hecate and 
certain varieties of A. psyttalea ( = da modes, enoeladus). There is also a specimen 
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of Neptis agatha and the convergent Neptidopsis ophiouv , Acrxa lycoa, of whioh 
there ore two specimens, has probably approached the black and white species of 
Amauris, Buch as cgialea and psyttalea, The pale green spotted Papilio honidae 
is represented by a single example, although its mimic, Tirumala petiverana, is 
absent. The important synaposematic group of large black and rad Acraeinx 
is represented by A. pharsalus (1 £ , 2 9), and A. zetes (2 ). But it is in the 

Pierinm that the predominance of mimetic resemblance is most obvious. Out ot 
twenty-six specimens, no less than ten, of various genera and species, exhibit the 
black marginal spots, whioh are probably in all cases to be traced to the influence 
of the dominant distasteful genus Mylothris. 

The series of Rhynohota Hemiptera contain several large conspicuously coloured 
species of 1 ieduviidx, and convergent colours and patterns are obvious within the 
order, as well as between it and the Lycid Coleoptera. The ohief representatives 
of the latter order are many fine and characteristic West African species of Longi- 
cornia, Cetoniid®, and Heteromera. 

The chief interest of the collection is probably the evidence that it supplies of 
the relative importance of bionomic principles, and especially Mtlllerian mimicry, 
as determining factors in the evolution of colour and marking. 

Dr. Karl Bitter von Scherzer. 

The Society has recently loBt one of its most distinguished honorary corre- 
sponding members in the person of Dr. Karl von Scherzer, best known to geographors 
ns the head of the scientific staff of the Novara during the voyage round the world 
in 1857-59, though his work in this connection, valuable as it was from a scientific 
point of view, formed but a small part of his restless and many-sided activity. 
The following brief sketch of his life is mainly based on a biographical notice, 
issued little more than a year ago in Vienna, as the first instalment of a 11 Gallerie 
denkwiirdiger Personen der k. k. Hof- und S laatsdruokorei," in whioh establishment 
Dr. Scherzer commenced his career. 

Scherzer’s ancestors were formerly settled at Eger in Bohemia, but in Reforma- 
tion times were, as Protestants, forced to leave tbeir fatherland, moving from one 
place to another, until in 1796 the father of our late associate, then twenty years 
old, took up his abode in Vienna. His son Karl was born in 1821, and in 1834 
entered the Government printing-office as an operative. Although his connection 
with this establishment ceased three years later, he remained more or less in touch 
with the printing and publishing trade for Borne years, during which he completed 
his education by extensive foreign travel. In 1848 he championed the cause of the 
Vienna printers, and it was through his energetio advocacy that a revision of the 
scale of charges and other advantages were secured by the trade in that year. For 
his attitude on this and other questions he was regarded with suspicion by the 
authorities, and was twice brought before a court-martial to answer for his conduct. 
It was about this time that he formed the acquaintance with Dr. Moritz Wagner, 
which turned his thoughts in the direction of more extended travel. The two 
friends sailed for New Vork in 1852, and spent the next few years in researches — 
political, economical, and scientific— in the United States, Canada, and the Central 
American republics. In the last named, then very imperfectly known in Europe, 
reBultB of great value in regard to the geography, natural history, and ethnology of 
the several states were obtained, and, among other studies, the ruins of Quirigua 
were visited, collections made on behalf of the British Museum. In 1855 and 
1850 Scherzer devoted himself to the working up of his material, besides con- 
tributing largely on more general subjects to the AVgmeine Zeitung of Augsburg 

? it 0 , 



464 


OBITUARY. 


and to PeschePs Awshiml, Ilia writings brought him to the notice of the Finance 
Minuter, who introduced him to the Archduke Ferdinand Maximilian, the result 
being his appointment, in November. 1850, to the scientific commission of the 
Novara , then being fitted out for the famous voyage, which lasted from April, 1857, 
to November, 1859. Before starting, Scherzer took great pains to qualify himself 
for his task by correspondence with Darwin, Lyell, Murchison, Haeckel, and other 
scientific men, and the results obtained were, as is well known, of very great value, 
not only from the scientific point of view, but from that of commerce and statistics, 
which fell within Scherzer’s more particular sphere. 

Scherzer’s services were secured, in 1866, for the Austrian Ministry of Commerce, 
with which he remained connocted, in one capacity or another, until his retirement 
in 1897, the value of his work being repeatedly recognized by decorations and 
other honourable distinctions. Before representing his country as consul in many 
important oentres, including Smyrna, London, Leipzig, and Genoa, he took part 
in another important voyage, that of the l)omu and Friedrich , despatched to the 
Far East in 1868 mainly for political and commercial objects. Scherzer made 
a special study of the Suez canal, then under construction, and, after visiting the 
chief centres of Indo-China, China, and Japan, crossed the Pacific and prosecuted 
his mission in California, Central America, Peru, and Chili, BubBoquently embody- 
ing the material collected in valuable reports and memoirs. His last important 
work, entitled “ Das Wirtschaftliche Leben der Volker,” was published at Leipzig 
in 1886. After bis retirement from active work, he resided principally at G»>r/, 
and was latterly engaged in writing his varied reminiscences. 


Dr. Josef Chav&nne. 

The well-known Austrian traveller and geographer, Dr. .Josef Chavonue, died 
in December last at BuenoB Aires, after an illness of some months. Dr. Chavanne 
was of Walloon extraction, and was born at Graz in 1816. His taste for geo- 
graphy and travel was first gratified in 1867, when he undertook an extensive 
journey through the Western States of the American Union, Central America, and 
the West Indies, ending up with a visit to Morocco and the Northern Sahara, 
then very much Jess known than they are now. The work in which he, some 
years later, embodied the results of bis African researches, entitled 1 Die Sahara, oder 
von Oase zu Case* (Vienna, 1879), was at the time a contribution of some 
importance to our knowledge of Northern Africa. A few years later, in 1889, 
he undertook a journey to the Congo, the results of which he published under the 
title ‘ Ueisen und Povschungen im alton und neuen Kongostaate’ (Jena, 1887). 
A largo part of his reputation as a geographer was, however, the outcome of 
scientific work at homes He resided for some yeurM in Vienna, and for a time 
edited the Mittcihmyei} of the Geographical Society in that city. He published 
a Physical and Statistical Atlas of Austria- II ungary, and physical and other maps 
of the parts of the world of which he had made a special study. During the latter 
years of bis life he devoted himself especially to the geography of Argentina, 
where he had held an appointment in the Hydrographical Office Bincc 1895. 
Before this date he had done an important work in preparing, for the State Bail- 
way Administration, a map of the whole country on the Beale of 1 : 1,000,000, on 
which, ns well as the railways, the surface features of the country were carefully 
laid down. Ho also published a work on the climatology of Argentina, and for 
some time before his death had been engaged on an important study on the 
Andes. 
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CORRESPONDENCE. 

The Geographical Training of Army Officers in the Universities. 

At the present moment, when schemes for the more efficient training of officers are 
discussed on every hand, it may not be amiss for a geographer to outline, in the 
briefest way, his conception of how geography should be utilized in the training 
<>f an officer for the army. 

That the officer on active service has to fight in a real world is, of course, 
obvious. The distribution of his troops depends, not merely on tho distribution 
of the opposing troops, but also on the character of the region in which he finds 
himself — that is, on the distribution of surface relief, of water, of vegetation, and of 
routes. In the wider planning of a campaign, the general configuration, olimatic 
and economic conditions of the region have also to be considered — that is to say , 
the geographical conditions aB a whole. The importance of a single one of these 
conditions — topography, is partially realized, but the significance of the geogra- 
phical factor as a whole is almost invariably overlooked. For lack of such instruc- 
tion our offioers are forced to acquire this knowledge by the most expensive of all 
methods, the empirical one of muddling out right in the end. This costly policy , 
w ith its concomitant waste of money and life, might bo in a measuro avoided 
if our future officers received a more scientific training in geography. 

For a successful training in geography at a university, it is essential, in the first 
place, that the university military cadet should possess a sound preliminary know- 
ledge of tho subject beforo beginning his university course, and this must of course 
be acquired at school, unless the time at the university is to be wasted on teaching 
the veriest rudiments of the subject. This school work should include practical 
aBwell as book work, and a certificate should be required stating that the candidate 
has spent a minimum number of hours in practical work, in the field and in the 
school. The habit of observing the character of tho surrounding country can- 
not be begun too early, and this, together with tho power to read and construct 
an ordinary map, and a knowledge of the outlines of general geography, should be 
the necessary preliminary to any university study. f lhere is no need to organize 
new machinery for the purpose. Tho syllabuses of the Senior Local, Join 
University, and Leaving Certificate examinations need only be improved, an ave 
this condition of practical school work attached aB a preliminary to examination. 

In the university courao the geographical teaching might with advantage be 
specialized along three lines— regional, historical, and cartographical. 

(1) The geographical course proper would include— (a) a general course dealing 
with the natural regions of tho world, with special reference to the distribution of 
relief, rivere, routes, and strategic centres, and the ensemble of conditions forming 
what may be called the configuration control ; (b) the sum of conditions orming 
the climatic control, with special reference to such phenomena as the incidence of 
seasons, frost periods, seasonal rains, winds, floods, etc. ; and (c) with the sum o 
factors forming the economic control. In addition to this general course, army 
candidates should be expected to show a detailed knowledge of the characteristics 
of the topography of typical land-forms, and of all the geographical conditions o 
a prescribed region, and this should be completed by a ten or fifteen days 1 excursion 
throu gh the regions in question. Naturally the parts of the British Isles an 
the nearer portions of the Continent would be chosen for this purpose. 

(2) In the historical course, which exhibits the effect of geographical condi- 
tions on military movements in the past, the same order would be pursued a 
general course dealing with the broad outlines of the historical military geograp y 
of Europe would be followed by the detailed study of a prescribed campaign, as, 
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for example, one of the campaigns of Napoleon, the American civil war, tbe 
Franco-German war, the Russo-Turkish war, or the Boer war. 

(3) The cartographical course would deal with the construction of topographical 
maps, the use of common surveying instruments, and practice in (a) mapping 
natural features, (&) range-finding, and (c) the elements of position-finding. In 
the case of engineers, geodetio surveying would be added. 

In order to interfere as little as possible with other university work, the courses 
should be spread over three academic years. During the first, the outlines of 
geography and military topography might be studied ; during the second, the out- 
lines of historical military geography and typical land-forms; and during the 
third, the detailed geography of selected regions and campaigns. For the future 
engineer, who would have to make as well as to use maps, advanoed courses in 
surveying and geodesy would be necessary. 

In such university oourses the object should be to make the cadets familiar 
with the general principles and facts of geography, with the sources of information, 
with the many notations in which geographical data are recorded, and as far as 
possible with half a dozen typical districts, each having different topographical 
characteristics. 


Summary. 


Geographical • 

Historical 

Cartographical 


[! («) Configuration and routes. 

(/>) Climatic. 

(c) Economic. 

11. Detailed topography of typical land -forms. 

C. Detailed geography of a typical region. 

(A. Outlines of historical military geography. 

\B. Detailed history of a prescribed campaign. 

( A. Accumulation and recording of data. Surveying and map- 
making. 

B. Interpretation of data. Map-reading. 

A. J. Herrertbon. 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1002-1903. 

Eighth Ordinary Meeting , February 23, 1903. — Sir Clements Markham, 
k.c.b., f.r.s., President, in the Chair. 

Elections : — Edwyn Barclay; O. Beach Chaste i ; Athol f'hichester ; Robert 
James J)' Arcy-Jrvine ; Emil Ernst ; Marcus John Eustace, M.D , D.Ph.; John 
Foster Fraser ; Guy John Fenton Knowles , C. E. ; Captain C. II. Ley, 11. E . : William 
Cameron Mackay ; Charles Godfrey Mo nle ; Henry Francis Prerite, M. A, ; Colin 
Skittdl lleddie; Captain Cecil B . Simondh, Ji.G.A. 

The Paper read was : — 

“ Further Explorations in the Canadian Rookies.” By Prof. Norman Collie, 

F.Tt.R. 

Ninth Ordinary Meeting, March 9, 1903, — Sir Clements Markham, 
k.c.b., f.r.s., President, in the Chair. 

Elections : — William Sloane Accles ; Captain Lionel Edmund Ansley-Bennett 
(Paget's Horse) ; Lieut.- Colonel T. Capper (East Lancashire Regiment) ; Captain 
Henry E. M. Douglas, Jl.A.M.C., V.(\ t D.S.O. ; Feargus Dwyer ; Albeit Edward 
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Evans, R.N.R. ; George William Poole Fitter ; Thomas George Goodman ; Lieut.- 
Colonel H. P. Gough, 1 Uh Lancers ; Arthur Hall Hall ; James Meldrum ; Maj<» 
1\ R. Phibbs {Dorset Regiment ); Thomas George Seymour; Everard D. Simpson, 
li.A. ; Captain W. M. Guthrie Smith, I.S.C . ; Hugh Rose Troup ; Rev . W. IT'. 
Tyler, B.D. ; Thomas Herbert Worsnop . 

r rhe Paper read was : — 

“A Buried Landscape in the English Midland h.” By Prof. W. W. Watts. 


GEOGRAPHICAL LITERATURE OF THE MONTH. 


Additions to the Library . 


By EDWARD HEAWOOD, M.A., Librarian , RG.S. 


Tho following abbreviations of nouns and the adjectives derived from them are 
employed to indicate the source of articles from other publications. Geographical 
names are in each case writton in full : — 


A. - Academy, Aoademie, Akademio. 
Abh. = Abhandlungen. 

Ann. = Annals, Annales, Annalen. 

B. ss Bulletin, Bollcttino, Boletim. 

Cora. - Commerce. 

C. Bd. = Comptee Bendus. 

Erdk. = Erdkunde. 

G. s Geography, Geographic, Geografia. 

I. = Institute, Institution. 

Iz. = Izvestiya. 

J. = Journal. 

k. ii. k. = kaiserlich und kdniglich. 

M. = Mitteilungen. 


Mag. = Magazine. 

Mem. = Memoirs, Memoires. 

Met. = Meteorological. 

P. = Proceedings. 

B. - Boyal 

Bov. ss Beview, Hevuo. 

S. as Society, Society Solskab. 

Sitzb. = Sitzungsberioht. 

T. = Transactions. 

V. = Veroin. 

Vorh. = Yerhandlungen. 

W. = Wissensohaft, and compounds. 
Z. = Zcitschrift. 

| Zap. = Zapiski. 


On account of the ambiguity of the words octavo , quarto , etc., the size of books in 
the list below is denoted by the length and breadth of the oover in inohes to the nearest 
half- inch. The size of the Journal is 10 X 6J. 

A selection of the works in this list will bo noticed elsewhere in the 14 Journal.” 


EUROPE. 

Alps. Globus 83 (1903) : 21-28. Halbfass. 

Heitr&ge aur Kenntnis dor Seen der Lechthalcr Alpcn. Von W, Halbfftbs. With 
Majts. 

Ardennes. Deutsch. Rundschau G. 80 (1902 1903): 102 110 , 1 G.V 172 , 212-220. Zellen. 

l>urch die Wilder der Ardenneu. Von Tony Kellcn. With Illustrations . 

Austria— Moors. . Deutsch . Rundschau G. 25 (1903) 193-207. Borsch. 

Die Moorgebiete Osterreicha. Vou Dr. W. Bersch. With Map and Illustrations. 
Belgium — Historical. Huisman . 

La Belgique Commercial e sous l'Eiiipereur Charles VI., lu Compagnir d’Ostende. 
Etude historique de politique comrocruiulc et eoloniiilt*. I*i»r Michel lluiHman 
Bruxelles: H. Lninertin, 1902. Size 9} X GJ, ]»p. xii. aud . f »f)G 

Denmark. — 

Den Danske Turistforeniugs Aursskrift, 1903. K^benlmvu ; G. E. C. Gad. I 90 ; 5 
Size 9} X G, pp. 72 and xxxiv. Map and Illustrations. Presented by Mr. h L 
Salomon sen. 

Europe— Maps and Views. 

Topographic de l’Europe. Catalogue h prix marques do ('arles ancienneg et <le 
Vues de Villes, XV Iue -XIX n "‘ si&ele. Amsterdam : F. Muller A Cie., 1903 Sizt 
X 6|, pp. 240. 
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France— Coriioa—' Malaria. Questions Dipl et Colon. 16 (1908) : 157-106. Ouaioo. 

Lo paludisme et rinitiative privoo on Corse. Par A. Guaseo. 

Pranee— Glacier*. C. HI. 186 (1903) : 107-109. Girardin. 

Sur dee observations glaeiaircw faites en haute Maurienne dan* Pete' de 1902 
Note de Paul Girard in. 

France— Provence. BAG. Marseille 26 (1902) : 260-272. Barre. 

La repartition do la population sur lo Sol de la Provence. Par H. Burro. 

France— Rhone. Ann. G. 11 (1902): 407-418. Douxami. 

La vallde moyenno du Rhone ii travcrs lo Jura meridional. Tar II. Douxami. 

France— Rochefort. BAG. Tlorhefort 24 (1902) : 281-301. Roche. 

Lo Port de comincroo do Rochefort. Pnr F. Ttoobe. With Map and Plan. 

Germany. Blndau. 

Oberland, Erinelaud, Natangen mid Barton. Kino Landes- und Yolkbkunde von 
Prof. Dr Alois Hluduii Stuttgart : Robbing & Biiehlo. 1901. Size x 6. pp. xii. 
and 340. Map and Illustration*. Price 9 m. Presented by the Publisher *. 

Germany. Volk. 

Dor O den w i ihl und Heine Naehbargebiote. Einr Landes- und VnlkHkundo. Unter 
Mitwirkung vieler I .andoskenner herauBgogehen von Georg Volk. Stuttgart* 
Iiobbing iV Biiehle, 1900. Size 8} X 6, pp. 440. Map and Illustrations. Prior 
10 m. Preuntedby the Publishers. 

Germany— Bavaria. Htlbler. 

Bayerisoh Sohwabon und Neuburg, und seine Naohbargebiete. Eine Laudes- 
und Volhskunde von Dr .1. M. Iliibler. Stuttgart: Mobbing A Biichlo, 1901 
Size 86 X 0, pp. viii. and 320. Map and Illustrations. Prior 7 m. Presented 
by the Publishers. 

Germany— Bavaria. Vierleljuhr*. G. TTnterrirht 2 (1903) : 90-93. Xollbaoh. 

Ein Ausflug in die Hobo lthoa. Von K. Kollbiieh. 

Germany — Prunia -Westphalia. Hellmann. 

Regenkarte der Provinz Westfalen sowie von Wuldeck, Solmuniburg - Llppe, 
Lippe-Detmold und dom Kreis Riutelu. Mit erlduterndem Toxt und Tabellen. 

In amt lichem Auftmge heuilxMtet von Prof. Dr. G. Hellmann. Berlin: I). 


Pointer, 1003 Si/.u 10$ a 7, pp. 30. Map. 

Germany— Rhine. Mi u omloy. Z. 19 (1902) : 548-551 . Stolberg. 

Verhalten dor lihcintompcrntiireii in den Jahren 1895-1000. Von A. Stolberg. 
Germany— Thuringia Z ties. Krdl Berlin (1902) : 850-874 Sohlttter. 

Die siedelungen im nonldstlielien Thiiringon. Von Dr. Otto schlttter. 

Greeoe — Euboea, C Hd. 138(1903): 105-107. Depr&t 

\oto preliininaire «ur la geologic de Vile d'Eubec. Note do M. Deprat. 

Holland. Tipis. K. X, d. Aard. Genoots. Amsterdam 20 (1003): 1-34. Bruijn 
De tomporatuur vhii do ond< mardsohe gangen in den St. Pietorsberg en andero 
morgclgr,»ovcn bij Maastricht Door Frod. do Bruijn, s j. With Maps. 
l o be noticed in the .Monthly Record. 

Italy. Baedeker. 


Italy Handbook tor Travellers, by Karl Baedeker. Third Tart: Southern Italy 
and Sicily, with Excursions to tin 1 Lipari Islands, Malta, Sardinia, Tunis, and 
Corfu. Fourteenth Revised Edition. Leiptrii* K. Baedeker, 1003. SizoG£ x 4, 
pp. lii. and 411 Maps and Plans. Price 0 m. Presented by the Editor. 

Italy. Hiaien, 

Italisehe l.andeskunde, V«»n Heinrich Nissen. Zweiter Band. DieStaedte.Zweite 
Huelfte. Berlin: AVeidmaiinsclie Buchhaudlung, 1002. Size 9x0, pp. 481-1001 
Of. Journal, vol. ix. p 35 J. 

Italy— Emilia. Err (4. Italian,, 9 (1902) : 437 445, 409-506, 565 581. Lorenii. 

Intorno ad aleune Raise del Modenese, oBnerx uzioni del Dott Arrigo Lorenzi. 
Mediterranean — Crete. J.IU. Brit. Architects 10 (1902): 97-106. Evan*. 

A Bird’s-eye View of the Min«»un Palace of Knossos, Crete. By Dr. A. J. Evans. 
117/6 Plan and Illustration. 
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Norway — Railway!. Globus 82 (1902) : 872-371. Hoffmann 

Neue Norwegisoho Bahnen und ill re Bedeutung. Yon Dr. B. Hoffmann. 

Norway— Bnow-limit. Norskc G. Selsk. Aarbog 13 (1901-1902) : 59-73. Hanien 
Snogr.Tnsen i Norge. Af dr. Andr. M. Hanson. With Map and Diagram . 

Set> note in Monthly Record for March (p. 310). 

Russia. Bonmariage. 

La Russic d' Europe. Topographic, roliof, geologic, hydrologie, climatology, regions 
natn relies, lea peoples et leur mode de repartition. Essai d’Hygifcne Gunuralo. 
Par le Dr. A. Bonmariage. Paris: Le Boudier, 1003. Size 11 x 7}, pp. viii 
and 560. Maps and Illustrations. Price 20s. 

Russia. B.S.G. Lille 38 ( 1902) : 311-303. Patouillet. 

L'Kst de la Kussie d’ Europe. Par J. Patouillet. 

Russia— Iron Industry. J.8. Arts 61 (1902) : 74-91. Head 

The South Russian Iron rndustry. By Archibald P. Hoad. With Maps and 
Illustrations. 

Russia- Ural. C. lid. 136 (1902) : 1185-1137. Duparc. 

Sur l’origine de la coupnro transversale de la Kosva (Ourul du Nord). Note do 
Louis Duparc. 

Spain— Historical. ll.S.G. Lisboa 20 (1902) : 07 84. Gaiofalo 

s ullu geografia della PeniHolu Iberieii nulla etii rnrnuua. Polo Prof Francisco I* 
Garofalo. 

Sweden. 

Kxkursinn naoh Stid-Sehweduu (Schonen) ain 20—21 Mai 1902. Greifswald. 
i902. Size 9 X 0, pp. 10. Maps. 

Sweden— Agriculture. Ymer 22 (1902) : 305-360. Hogbom. 

Om norm Sverige tasom jordbrukslaud. Af A. Cl. Hogbom. With Map . 

See note, ante , p. 75. 

Switzerland. Rittener- 

Matciiaux pour la (’arte (Jcolngique de la Suisse publics par la (’ommission 
Gfologique de la Sooietc Hclvltinue dcs Sciences Naturellos aiix fruis de la Oon- 


Fees ot dos environs do Ste-Croix ot Paulines. Par Th. Rittenor. Berne: 
Schmid k Franoke, 1902. Rise 12 J X 9J, pp. vi., 116, and x. Map and Profiles 
Price 13 fr. Presented by the Publisher. 

Switzerland. — 7 — 

Annuaire Statistiquc de In Suiswi. Public par le Bureau de Statistiquc du De- 
partement Federal de 1’Intorieur Onzifcmo Anneo, 1902. Bern: Btampni & U 10 .. 
1902. Size 10 X fij, pp. 342. Diagrams 

Switierland— Geneva. 11 G. Hist, et Descriptive t, 1902): 270-281. Fanvel. 

T^e nouveau plan de la ville ot de In commune de Geneve. Par E. FauvcI. 

Switierland— Geographical Dictionary. Knapp, Borel, and Attinger. 

GeograpluBohos Lexikon der Schweiz mit dem Beifltandc der Geographlscheu 
Gcsellsclmft zu Neucnbnrg herauugegohen miter der Luitung von Gbarles Knapp, 
Mauriee Bond, und V. Attinger, Deutsche Ausgnlie besorgt yon Heinrich Brunnei. 
Erster Band. Aa Emmeugruppe. Neueuburg: Gobriidor Attinger, 1902 
*ize 11 x 7$, pp. xii and 701. Maps and Illustrations. Presented by Dr. 11. 
Jbunner. 

( 'obtains u great deal of valuable matter, both geographical and statistical. The 
treatment of the morphology of the lakes is especially good. 


United Kingdom. Pctermanns M. 48 (1902) : 230-234. _ Koffmahn 

Eino neue Karte von Groshbritannien und Irland. Von Otto Koffmahn. 

A detailed account of the method of preparation of the new map of the British Isles 
in Stioler’s * Hand-Atlas.’ The author passoB some strong criticisms on the Ordimuco 
survey maps, but hiB statements arc in most cases quite unfounded (see ante , p. 448) 

United Kingdom— Cornwall. Geolog. Mag. 10 (1903) : 19 -25. Kennard and Warren 
I’ho Blown Bauds and Associated Deposits of Towau Head, near Newquay, Corn- 
wall. By A. S. Kennard and S, 11. warren. 
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United Kingdom- Ireland. P.R. Iruh A. 34, See. B. (1902) : 95-202. O’Reilly 

On the 'Waste of the Coast of Ireland ae a Factor in Irish History. By J. P. 
O’Reilly. 

United Kingdom— Ireland— Botany. P.R. JrUh A. 24, Seo. B. (1902) : 1-60. Praeger. 
On Types of Distribution in the Irish Flora. By R. Lloyd Praeger. With 
Diagram . 

See abstract in January Journal (pp, 50-62, with maps). 

United Kingdom— Ireland -Botany. P.R. JrUh A . 24, Seo. B. (1902): 61-94. Praeger. 

Gleanings in Irish Topographical Botany. By B. L- Praeger. 

United Kingdom — Scotland. Scottish (1. Mag. 19 (1903) : 27-37. Xaobean. 

Ancient Fife : seen through its Place-Names. By L. Macbean. 

United Kingdom— Temperature. 

Temperature Tables for the British Islands. Supplement. Difference Tables for 
each Five Years for the extrapolation of Mean Values. London : Eyre k SpottiB- 
woode, 1902. Size 12 & x 10, pp. viii. and 36. Price 3s. Presented by the 
Meteorological Office. 


Arabia. R Comit* VA%ie Frangaise 3 (1903) : 13-21. Imbart de la Tour. 

Autour de l'Arabie. Tar J. Imbart de la Tour. 

On the present political position in Arabia. 

Central Asia. La G ., B.S.G. Paris 6 (1902) : 69-74. Hedin 

Mon dernier voyage en Asie centrale. Par Sven Hedin. With Map. 

Central Asia.. B.S.G. Marseille 26 (1902) : 285-29(1. Levat. 

Lee rdsultats de l’expedition fronqaise soientiflque et minibre en Boukhario ot au 
Turkestan, on 1909. Tar E. D. Levat. With Map. 

Ceylon — Botany. J. Ceylon Br . R. Asiatic 8. 17 (1902) : 89-256. Lewis. 

A Descriptive Catalogue of the more useful Trees and Flowering Plants of the 
Western and Sabaragamuvva Provinr.es of Ceylon. By F. Lewis. With Maps. 

China. B.8.G. Rochefort 24 (1902) : 302-823. Ballande. 

Six mois aur leB rivibroB du Te-TchdlL Pur C. Ballande. 

Chinese Empire— Eastern Turkestan. Petermanns M. 48 (1902) : 288-290. Himly. 

Sven Hedins Ausgrabungon am alton Lop-nur. Von K. Himly. 

Eastern AsU. Petermanm M. 48 (1902) : 261 265. Pntterer. 

Prof. F. v. Riolithofens Geomorphologisoho Studien aus Ostasien. Von Prof. Dr. 

K. Futterer. 

Eastern Asia— Bibliography. Barthold. 

EneBiBohe Arbeiteu iiber Ostasien : Jahresberiobt ftir 1901. Von W. Barthold. 
(Mittheilnngen des Seminars fur Orientalisohe Sprachen zu Berlin. Jahrjr. V. 
Erste Abth. Ostasiatisohc Studien Pp. 155-102.) Berliu: O. Relmer, 1902. 
Size 10 x 7. 

Eastern Asia— Treaties. Reiuaeh 

L. de Reinaoh. Recueil des Traitds conclus pur la France eu Extreme-Orient 
(1684-1902). Paris: E. Leroux, 1902. Size 10 x 6J, pp. 442. Price 15s. 

French Indo-China. Pavie and Left vre - Pontalis . 

Mission Pavie lndo-Chinc 1879-1895. Geographic et Voyages. V. Voyages 
dans le Haut Laos et sur les frontibres do Chine et do Birmauie. Par Pierre 
Lefbvre-Pontali8. Introduction par Augubte Pavie. Paris: E. Loroux, 1902. 
Size 11x9, pp. xlviii. and 326. Maps and Illustrations. 

This will be socially noticed. 

French Indo-China— Cambodia. Lsjonquftre. 

Inventairo descriptif des Monuments du Cambodgc. Per E. Lunetde Lnjonquiere. 
Paris : E. Leroux, 1902. Size 11 x 7$, pp. cvi. and 430. Illustrations. 

Frenoh Indo-China— Laos. B.S.G. Com. Paris 24 (1902): 273-287. Audotiin. 

Quelques notes sur la province du Tran-Mnh (Laos) Par H. Audotiin. TT ith 
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Trenoh Indo-Ohlna— Tongklng. q^. 0( j 

Mis*. Catholiqu* 84 (1902) : 472-475. 485-490. 497-500. 510-514. 520-528. 533-587 
Une tournde dans la region aitude an N.-O. de Lao-Kay. Par M Girod With 
Map and Illustrations. 

In ^*‘ Forrest. 

Citiea of India. By G. W. Forrest. Westminster : A. Conatable A Co., Ltd , 
1908. Size 0 X 54, pp. xvi. and 354. Map and Illustration#. Price 10a. (id. net. 
Presented bp the Publishers. 

India. Her. G. 51 (1 902) : 844-8(55, 422-446. Xalleterre. 

L'Empire anglais dee Indea, Etude hutorique et politique. Pur Commandant 
Malleterre. 

India— Assam. Oldha m 

On Tidal Periodicity in the Earthquakes of Assam. By R. D. Oldham. (Extract 
from the Journal of the Asiatic Society of Bengal, vol. lxxi. pp. 139-153. 1902 ) 
Calcutta, 1902. Size 9} X 6$. Presented by the Author. 

Thia is noticed in the Monthly Record (ante, p. 451). 

India— Burma, Hertz. 

A Practical Handbook of the Kaohin or Chingpau Language, containing the 
Grammatioal Principles and Peculiarities of the Language, Colloquial Exercises, 
and a Vocabulary, with an Appendix on Kuchin Customs, liaws, and Religion. 

By H. F. Hertz. Rangoon, 1902. Size 1UJ x 7, pp. v. and 164. Price la. 9 d. 
Presented by the Author. 

India — Genius. Bannerman. 

Census of India, 1901. VoL xxv. Rajputana. Part i. Report, by Captain A. 1>. 
Bannerman (Luoknow, 1902, pp. iv. and 220). Vol. xxv - A. Rajputana. Part ii. 
imperial Tables, by Captain A. D. Bannerman (Luoknow, 1902, pp. 746). Maps 
and Diagrams. Presented by the Indian Government. 

India— Census. Lowis. 

Census of India, 1901. Vol. xiiA. Burma. Part ii. Imperial Tables. By C. C. 
Lowis. Rangoon, 1902. Size 13 X 84, pp. 432. Diagram . Presented by the 
Indian Government . 

India — -Forests. J.R. Colonial T. 84 (1903) : 173 191. Gamble. 

The Forests of India and their Management. By J. S. Gamble. 

India— Geological Surrey. Griesbach. 

General Report on the Work oarried on by the Geological Surrey of India for the 
period from April 1, 1901, to March 31, 1902. Under the direotion of C. L. 
Griesbach. Calcutta, 1902. Size 10J x 7J, pp. 36. Presented by the Geological 
Survey of India. 

India— Historical. B. V Boole Frangaise d' Extreme-Orient 2 (1902) : 256-259. Hnbsr. 

L’ltincraire du pelerin Ki Yo dans l’Inde. Par Edouard Huber. 

India— Madras— Rainfall. Monthly Weather Rev. 80 (1902) ; 488-440. Rao. 

The Rainfall in the City of Madras nnd the Frequency of Sun Spots. By M. B 
Subha Rao. With Diagram. 

India — Panjab. Xaelagan. 

Gazette* r of the Multan District. By E. D. Maclagau, 1901 -02. Revised Edition 
Lahore, 1902. Size 9 x 64 , pp- ix. and 388 and Ixx. Map. Price 5 #. Presentetl 
by the Secretary of State for India, 

India— Surrey. — 

Kynopsis of the Results of the Operations of the Groat Trigonometrical Survey of 
India. Vol. xix. Descriptions and Co-ordinates of the Principal and Secondary 
Stations and other fixed points of the Great Aro— Section 8° to 18° or Series A of 
the Southern Trigon. Debra Dun, 1899. Size 124 X 10, pp* x., xiv., and 322. 
Charts and Diagram. 

Inpan. Dumolard. 

Henry Dumolard. Le Japon politique, dconomique et Bocisl Funs : A. Colin, 
1903. Size 74 X 5, pp. riii. and 344. Price 4 fr. Presented by the Publishers. 

See Review in March number (p. 305). 

J *P*n. Petermanns M. 48 (1902) : 245-253. Yamasaki. 

Morphologisohe Betraohtung des japanisohen Binnenmeers Setouohi. Von Dr. X. 
Yamasaki. With Map. (See note, ante , p. 453 ) 



472 


GEOGRAPHICAL LITERATURE OP THE MONTH. 


Japan— Tobacoo. Lehmann 

AT. Deutseh. Get. Natur - u. Vtflkerk. Odasien * 0 (1902) : 57-78. 

Der Tabuk, BOin Ban und sonic Weitere Behundlung in Japan. Von Dr. Max 
Lehmann. 

Korea. Jl.S.G. Com. TnrU 24 (1902) : 225-259. Be Lapeyrilre 

La ( We. Par M. 1 >e Lapoyriore. 

Malay Archipelago— Celebes. Globus 88 (1908) : 45-47. Sarasin. 

Weitere Re i sun dor Hcrren Sam win in Geltfbes. Von Palu nach Paloppo. 

Malay Peninsula. J.R. Colonial I. 34 (1903) : 75-105. Clifford. 

British and Siamese Malaya. By Hugh Clifford, c.m.g. 

North-East Asia. Zabel. 

Durch die Mandsehnrci und Sibirien. lteiscn und Studien von Rudolf Zabel. 
Leipzig : G. Wigand, 1902. Size 11 x 8, pp. xli. and 314. Portrait and Illus- 
trations. Prioe 20s. 

Persia. J.8. Arts 51 (1902) : 95-105. Bykei. 

Domestic Life in Persia. Hy MiBB Ella t '. Hyke«. 

Persia — Xhorassan and Bistan. Whyte and Bonn, 

Trade of Khornssan and SiBtan for the year 1901-02. Foreign Ofllco, Annual No. 
2921, 1902. Size 10 x 04, pp. 14. Pries 2 |<2. 

Russia — Siberia. Cooke. 

Trade of Siberia. Foreign OlUee, Miscellaneous No. 585, 1902. Size 10 x 64 , 
pp. 26. VVi'oe 2d. 

Russia— Siberia. Questions Dipl. et Colon. 14 (1902): 746-700. Labbe. 

Ln region du fleuve Amour : hi province Maritime. Par Paul Labbd. With Map. 

Russia — Siberia. Petermtnn s M. 48 (1902) : 234. Toll. 

Die Aufuahmo (lor Taijnyr-Bui I lino (>1. Durch Baron E. Toll. With Map . 

Russian Central Asia— Lake Aral. Berg. 

Zur Morphologic dor Ufern dee Aral-Meeres. Von L. Berg. (Extrait do 
Annuaire gfolnyique et mintfralnginuc do la Russia (vol. v. Livr. 6-7), edile el 
redige par N. Knohtafowitsch). * [In Russian.] Varsovio, 1902. Size 124 X 94. 
pp. 181-196. Platan. Presented by the Author. 

This was noticed in the Monthly Record for March (p. 317). 

Russian Central Asia— Lake Aral. Petermanns M. 48 (1902) : 260-261. Woeikow. 
Ucber den Aral-See. Von Prof. Dr. A. Wooikow. 

Siam. Toung Pao 3 (1902): 210 247. Susor. 

Le Loob Siumois. Pur M. Suzor. 

South-East Asia — Historical. Gerini. 

Imp. and Asiatic Quarterly Her. 11 (1901): 379-385; 13 (1902): 119-147, 
361-368: 14 (1902): 391-407. 

Siam’s Intercourse with China. (Seventh 1o Nineteenth Conturies.) By Major 
G. K. G< rini. 

Turkey -Arabia. Border. 

With the Arabs in Tent and Town. An Account, of Missionary Work, Life and 
Experiences in Moah and Edom and the First Missionary Journey into Arabia 
l'rnm the north. By A. Forder. London : Marshall Brothers, 1902. Size 8 X 5, 
pp xii. and 241. Map and Illustrations. 

From a geographical point of \iewthe interest centres in the journey to the Jof. 
which linn already been described in the Journal (vol. xx. p. 619). 

Turkey— Asia Minor. I\ tennaun* .1/., Erganzungsheft Nr. 140 (1 902) : pp. 90. Fitiner. 

Niederschlaig und Bcwnlkung iu KleitiuBien. You Dr. Rudolf Fitzuor. With Map. 
Turkey— Palestine. Hull. 

Palestine Exploration Fund , Quarterly Statement (1903): 92-93. 

Notes on Prof. Libia y’s Account of the Jordan Vailley and Petra. By Prof. Hull. 
The writer considers Hint Prof. Libbey’s assumptions (in his paper read at Belfast) 
are ** based on little or no evidence.” 
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Berkeley. 


Terrier. 


Bresohin. 


Wei tern Asia— Bibliography. B e rth ed 

Russische Arbeiten liber Westasien. Jahreaberieht fur 1901. Von W. Barthold 
(Mitthoilungen dee Seminars fur OrientidUche Sprachen zu Berlin. Julirg. V. 
Zweite Abth. Westasiatiseho Stud ion. Bp. 2.V17.) Berlin: <i. Roimer, 1902. 

Size 10x7. 

AVBICA. 

Abyssinia. Nineteenth Century S3 (1003) : 79-07. 

The Abyssinian Question and its History. Hy G. F II. Berkeley. 

Abyssinia. Question* Dipl et Cohn. 15 (1903) : 120-142. 

La delimitation de l'Ethiopie. Par A. Terrier. With Map. 

Afrioa— Forests. 

La G.\ B.8.G. Paris 5 (1902): 431-450; 6 (1902): 27-30, 21K-237 
La for$t tropicale en Afriqno ])rincipalementdau8 les Colonies frau^aines. l'ar A. 
Bresohin. With Maps . 

Afrioa — Minerals. Lannay. 

Lch RiohesscB Mine rales de 1’Afrique. L’or, les metaux, le diamnnt, lew 
phosphates, le eel, leB combustibles, les sources thermales, etc. Algerio et Tunisie, 
Kgypte, Abyssinia, Soudan, CGte d’Or, Transvaal, Rhodesia, Afrique Contrale. 
Madagascar, etc. Par L. do Launay. Paris: (’. Bcrangor, 1903. Size 10 x 0. 
Pl>. 410. Price 16s. 9 d. Map* and Illustrations . 

Afrioa— Tsetse Fly. Jhtitrdgc Kuhnialpolitih 4 (1902-1903) : 20.5-271. Lichtwardt. 

Ueber die Tsetse. Von 11. Lichtwardt. With Platt. 

Algeria. Ann. G. 11 (1902) : 221-240, 3H9-3G5, 419-488. Bernard and Fiehenr. 

I .es Regions naturollee de 1’ Algcrie. Par Augustin Bernard ot Emile Fichaur, 
Acoompagne d’une note cartographique par Ron£ de FJotte Roquovaire. With 
Maps and Profiles. 

British East Afrioa— Uganda. Austin. 

With Macdonald in Uganda. A Narrative Account of the Uganda Mutiny and 
Macdonald Expedition in tho Uganda Protectorate and the Territories to th* 1 
North. By Major Herbert H. Austin. London : E. Arnold, 1903. Size 9J X 6. 
pp. xvi. and 314. Map and Illustrations. Present'd hy the PuMisher. 

British East Afrioa— Uganda. Mahon. 

Exotic Plants of Economic Interest in the Botanic Gardens at Entebbe, Uganda. 
Foreign Office, Miscellaneous, No. 588, 1903. Size 9} X 0J, pp. 8. Price id. 

Egypt. Bfcadnell. 

Survey Department, Public Works Ministry, Egypt. Geological Suryuy Import, 
1900. Part ii. The CJretaoeous Region of Abu Roash near the Pyramids of Gnu. 
By Hugh J. L. Beadnell. Cairo : National Printing Department, 1902. Size 

II X7J, pp. 48. Map • and Plates. 

Egypt-NUe. Z. Ges. Erdh. Berlin (1902): 694-722, 753-762. Bltnokenhorn. 
Dio Gosohiohto deB Xil-Stroms in der Tortiar- und Quartarperiode, sowie dew 
palssolithisohen Mensoben in Agypton. Von Dr. Max Blanokenlioru. With Maps 
Eritrea. Her. G. Jtaliana 9 (1902): 537-564. Loparfldo 

Notizie sulla triangolazionc deli* Eritroa. A. Loperfidu. With Dtagiatn and 
Illustration. 

Frenoh Congo. Meieorolog. Z. 19 (1902) : 509-5 12. Hann 

Klimu am oberon Sobari im franzueischon Sudan. Vou J. Ilann 
Frenoh West Afrioa. La <7., B.8.G. Paris 7 (1903) : 19-31 Barot. 

L’ Afrique ooeidentale francaise et ses oonditions d'habitabilitc. Par Dr. Burnt 
With Maps. 

German East Schmidt. 

Deutsch. Kolonialblatt 13 (1902): 335-33G. 365-3G7, 411-413, 4BK-440, 163- Mb. 
489-491, 519-520, 541-543. 

Das Kameol ale Transportmittel in Deutseli-Oatafrika. Von Thierarzt Schmidt 
German East Afrioa. Deutsch* Kolonialblatt 13 (1902) : 437-138. 

Wami- und Mligazibereisung. 

On an expedition to test the navigability of the Wumi. 


Wendt 
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German South-West Afriea. M. DeuUch. SchuUgeb. 15 (1902) : 182-188. Aabrona. 
Resultate der geographisohen Ortsbastimmungen yon Dr. G. Hartmann in Deutaoh- 
Sfidweetafrika. Bereobnet von l’rof. Dr. Ambronn. 

German South-West Afriea. Jodtka. 

DeuUch. KotonudblaU 18 (1902) : 498-495, 524-526. 546-548, 590-592. 

Heise dee Aasistentarztes Jodtka nacb dem Okavango. Tfitfc Map . 

German South-West Afriea. M. DeuUch . SohuUgeb. 15 (1902) : 181. Behn ander. 

Ergebnisse dor aatronomiechen Ortsbostimmungen in Dentaoh-80dweetafrika von 
Oberleutnant Freihcrrn v. Fritsch. Berechnet von Prof. Schnauder. 

Gold Ooait. AttriU. 

Gold Coast. Report for 1901. Colonial Reports, Annual Mo. 375, 1902. Size 
94 X 6, pp. 36. Price 2 \d. 

Kamanin. M. DeuUch. Schutzgeb. 15 (1902) : 173-180. Dinkelaoker. 

Uober Ortsnamcn in Kamerun. 'Von E. Dinkelaoker. 

Kameran. DeuUch. Kolonialblott 18 (1902) : 543-546, 588-590. Pavel. 

Oberst Pavel fiber seino Expedition naoh dem Tsadsee. 

Kameran. DeuUch. Kolonialhlatt 18 (1902) : 440-443. Btein. 

Berioht des Oberleutnants Frlirn. v. Stein fiber die Bertua-Expedition. 

Madagascar. Rev. Madagascar 4 (1902) : 549-553. Imbert. 

Impressions de voyage, au pays de l’Androy ou brousse dpineuse. Par Lieutenant 
E. Imbert. With Illustrations. 

Madagascar — Majnnga. Rev. Madagascar 4 (1002) : 521-548. Morieean. 

Le Nord de la province de Majunga. Par L. Moriceau. With Illustrations. 

Madagascar — Railway. Rev.’ Madagascar 4 (1902) : 481-513. 

Tine date dans l’histoirn economiqun de Madagascar. Inauguration dn premier 
tronqon dn ohemin dc fer de la cote orientale h Tananarive. With Illustrations . 

Morooeo. Doutte 

JienseignemenU Colon., Comit€ V A/rique Frangaise , No. 8 (1902): 157-164. 
Troisifeme voyage d’dtudes au Maroc, rapport sommaire d’ensemble do Edmond 
Doutte. With Map . 

Moroeoo. M.G. Gas. Jena 20 (1902) : 1-105. a Pfeil. 

Geographisohe Beobacbtungen in Marokko. Yon Joachim Grafen von Pfeil! 

Moroeoo. La G., B.S.G. Paris 7 (1903) : 32-87. Roquovaire. 

Voyages au Maroc du Marquis de Segonzao. Far Bend de Flotte lloquevaire. 
Ifm Map. 

Niger. La <?., B.S.tL Paris 7 (1903) : 71-74. Lenfant. 

Mission du capitaiuo Lenfant, oommandant la flottille dn baa Niger. With Map . 
Portuguese West Afriea. Nightingale. 

Trade of the Province of St. Thomd and Frincipe. Foreign Office, Annual No. 
2922, 1902. Size 10x0, pp. 24. Price lftrl. 

Sahara. C. lid. 135 (1902) : 1071-1073. Gautier. 

Sur les terrains paleozo’iques de l’Oued Saonra et du Gouraru. Note de E. F. 

( ? auticr. 

Sahara. Reqnin. 

RenseignemenU Colon., ComiUV A/rique Frangaise. , No. 8 (1902): 170-175. 

Trento jours au Mouydir. For le lieutenant E. Itcquin. With Map. 

Noticed in tlu* Monthly Record for March (p. 322). 

Sahara. Rev. Frangaise 27 (1902) : 702-709. 

Sahara : Le raid du lieutenant Cottonost. Par C. R. With Map. 

South Afriea. Oreswioke and others. 

South Africa and its Future, edited by Louis Creswioke. Contributors: — The 
Duke of Argyll, k.t., Hon. A. Wilmot, K. F. Knight, etc. London A Edinburgh : 

T C. & E. O. Jack, 1903. Size 10 x 0$, pp. 200. Maps and Illustrations. 
Price Is. Bd. net. Presented by the Publishers. 
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South Africa— Surveys. M. Deutseh. fyhutzgeb. 15 (1902) : 250-2(10. Gtfrgens. 

Dac LindyermeNiiog!. und FortaohreibungR-System der Kapkolonin und seine 
modifizirte Anwendung in Deutsch-SUdwestafrika. Nach einem Berioht von 
Regierungslandmesser H. G or gen a. 

Togo. M. DeuUeh . Bchutegeb. 15 (1902) : 171-172. Sprigade. 

Begleitworte zu £2 (Lome) der Karte von Togo, 1 : 200,000. (No. 5.) Yon P. 
Sprigade. With Map*. 

West Africa. La G., B.8.G. Parts 7 (1903) : 58-60. Ohemean 

La zone frontihre Loango-Oabinda. d'aprfcs les travaux de la Commission franoo- 
portugaise de delimitation. Par M. Chesmoau. With Map. 

West Africa. Morel. 

Affairs of West Africa. By Edmund D. Morol. London : W. Heinemann, 1902. 
Size 9 x 5}, pp. xv. and 382. Maps and Uluttration s. Price 12s. 

West Africa— Ootton Cultivation. J. African S. 2 (1902): 1-10. Helm 

The cultivation of cotton in WeBt Africa. By Elijah Helm. 

NORTH AMERICA. 

Alaska— Mt. McKinley. National G . Mag. 14 (1903) : 30-35. Brooks and Reaburn. 

Plan for Climbing Mt. MoKinley. By A. H. Brooks and D. L. ILaburii. With 
Map . 

Canada. J.R. Colonial I. 34 (1903) : 139 172. Hiokman. 

The Canadian West and North-West. By W. A. Hickman. 

Canada— Nova Sootia. T. Nom Beotian I. Set. 10 (1900-1901) : 361-375. Hayoook. 
The Geological History of the Gaspereau Valley, Nova Scotia. By Prof. E. 
Haycock. With Section. 

Canada— Nova Scotia. T. Nora Scotian I. Sci. 10 (1900-1901) : 379-398. Maokay. 
Phonological Observations of the Botanical Club of Canada, 1900; Abstract of 
Phonological Observations on Flowering of ten Plants in Nova Sootia, 1900, with 
Remarks on their Phenochrons. By Dr. A. H. Mackay. With Diagram. 

North and Central America. Ridgway. 

B. XJwited State* Nat. Mtueum 50 (1902) : pp. xx. and 834. 

The Birds of North and Middle America. By R. Ridgway. Part ii. With Plate*. 

United States. 

Annual Reports of the Department of the Interior for the Fiscal Year ended 
dune 30, 1900. Report of the Commissioner of Education. 2 vols. Pp. lxxx. and 
2648. 

Ditto, June 30, 1901. Indian Affairs. Parts i. and ii., pp. (Part i ) x. And 806 ; 
(Part ii.) 894. Miscellaneous Reports. Parts i. and ii., pp. (Part i.) 744 ; (Part 
u.) 722. Washington, 1901-1902. Size 9& x 6$. Maps and IlluUration*. Pre- 
dated by U.S. Department of the Interior. 

As usual, these reports, profusely illustrated by mapB and photographs, constitute 
a mine of information on the geography and statistics of various partB of tho United 
StateB, including Alaski. Hawaii, and Porto Rico. There are some striking represen- 
tations of the crater of Mauna Loa and its lava-flows, views of Skagway and its wharf, 
statistics of irrigation in Arizona, reports on the Yosemite, Sequoia and Geueral Grant 
National Parks (as woll as tho Yellowstone), with illustrations of the giant trees, 
and other items too numerous to mention. 

tJniud Btktsi — Climate. Monthly Weather Her. 30 (1902) : 440-442. Wilwa 

Indian Summer. By W. M. Wilson. 

Quotes statistics showing that conditions popularly regarded as characteristic of 
Indian summer are quite as common in other reasons (of. Journal , vol. xx., p. 458). 
United States— Colorado River. Dellenbaugh. 

The Romance of the Colorado River. The Story of its Discovery in 1540, with an 
Account of the Later Explorations, and with Special Reference to the Voyages of 
Powell through the Line of the Great Canyons. By Frederick S. Dellenbaugh. 
Now York and London: G. P. Putnam’s Sons, 1902. Size 9x6, pp. xxxv. and 
™0, With Map* and IUutlration*. Price 15s. mt. 

The writer was a member of the Expedition of 1871-72. 

United States— Ohio. National Q. Mag. 13 (1902) : 898-403. Mostly. 

Submerged Valleys in Sandnsky Bay. By Prof. E. L. Mosely. With Chart*. 
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United State*— Trade. Hitchcock 

Monroe* of the Agricultural Import* of the United States 1897-1901. By Frank 
H. Hitchcock. Pp. 182. Distribution of the Agricultural Export* of tho United 
State*, 1897-1901. By the same. Pp. 292. (U.S. Department of Agriculture 

Section of Foreign Markets— Bulletin* No*. 28 and 29.) Washington, 1902. Si/e 
9 x 6. Presented by the U.S. Department of Agricult im . 

CENTRAL AND SOUTH AMERICA. 

Argentine Repnblio. An. Museo J Vac. Buenos Aires 8 (1902) : 1*12. Ameghino. 

Ouadro siudptico dp las fonnaoiones sedimentnrifth, turciarias y creticeas de In 
Argentina en relacidn con cl desarrollo y desrendenoiu de los inamiforoB. P‘>r F. 
Ameghino. 

Bolivia and Argentine. Ymer 22 (1902) : 487-401. _ Nordenskiold 

Resa i gr'instrakteruu mcllan Bolivia och Argent inu Af K. Nordenskiold. With 
Illustrations . 

Brasil — Ceara. Mcteorolog. Z. 10(1902): 052-859. Draonert. 

Zum Kliina dos Staates Coarfi, Brasilien. Von Prof F M Dmenert. 

Brasil— Rio Grande do Sul. Msinhold. 

Beitriige KolonialpoWih 4 0902-1908) : 284-297. 

Bauerliohes Loben in Sfto Lour 01190 (Rio Grande do Sul). Von Hauptmann K 
Meinhold. 

British Guiana. ^ 

British Oiiiaua. Report for 1901-1002. (’oloninl Reports, Annual No. 878, 1908 
Sise 10 x 04, pp. 88. Price 2 id. 

Chile. La G., B.S.G. Paris 6 (1902) : 142-149. Albert. 

LeB plantations dee dunes de Chauoo (Chili). Par Dr F. Albert 
Colombia— Purace Volcano. Scottish G. Mag. 19 (1908) : 57-Gfi. White. 

Ascent of an Andean Volcano in Eruption. By R. B. White. With Illustrations. 
Tho aBcent was of the Puracd Volcano near Popuyun, and was made in 1808. 
Paraguay. liev. Franchise 27 (1902): 505-515, 570-589. 709 -717. Mouchez 
Une excursion au Paraguay avec le naturaliste Boinplun (J857) Par Contre- 
Amiral Mouohoz. 

Peru. B.S.G. Dima 12 (1902) : 125-1 55. Oarrejal. 

Rectification de las coordenadas geogrhficas do algunos puntos de hi via Central 
l*or «1 Contraliniraute M. Melitdn Cnrvajal Also separate copy, presented by the 
Author. 

Peru. 

Immigrant's Guide to Peru (the Centrul Railwuy and the Zone of the Picliis). 
Lima. 1902. English Translation issued by the Peruvian Legation in Loudou. 
Size 8 x 5J, pp. 58. Maps and Illustration* 

Peru. 

Iioseiia industrial del Peru Lima, 1902 Size in x 7, pp. 52. Illustrations. 
Peru— Mantaro. B.S.G. IAma 12 (1902) : P‘,1 - 1 84 R*ei. 

El Mantaro y sub afluentes. Tor NomoBio A. Raez. 

Pern— Bailway. B.B.O. Limn IS (1002): 181-liM. Scold 

Forrocarril nl Mara Gun Por el ingenioro Sam. M. Scold 
South Am erica — River Communication. B.S.G. Limn 12(1992): 195-204. Maurtua. 
I ommimicaciun do las lioyas hidrogruficas sud-Amcricanas P«*r el Dr Viotor 
M. Maiirtua. 

South Georgia. Ymer 22 (1992) . 409- 121. Andereeon 

Antamtios vmteroxpedition till Syd-Georgicn. Rapport frfin Svensku sydpolar- 
expeditiouen. Af ,T. G. Andersson. With lUmt rat ion*. 

Cf. Journal , vol xx. p. 405. 

Woet Indies— Historical. ll.G. Hist, ct Descriptive (1992) : 207-252. Saint-Yvcs. 

Les premibre* relations dee Antilles fran^uises et des Antilles anglaiscs. Por G 
Saint-Yves. 
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West India*— Martinique. Heilprin. 

Mont Pelde and tlie Tragedy of Martinique. A Study of the groat Catastrophe* of 
J902, with Observations and Experiences in the Field, by Angelo Heilprin. 
Philadelphia and London : J. B. Lippiucott & Co., 11)03. Size 9| x 0, pp. xiii. 
nnd 336. Maps and Illustrations. Price 15*. net. Presented by the Publishers. 

I To be reviewed.] 

West Indies— Martinique and St. Vineent. Bussell. 

National 0. Mag. 13 (1902) . 115-430. 

Volcanic Eruptions on Martinique and St. Vincent. By Prof, Israel C. Russoll. 
With Illustrations. 

West Indies— St. Vinoent. National (!. Mug. 13 (1902) : 414-159. Hovey. 

The* Eruptions of La Soufrifcro, St. Vincent, in May, 1902. By 15. O. llovey. 
With Illustrations. 


AUSTRALASIA AND PACIFIC ISLANDS. 


Australia. P.ll.G.S. Australasia, 8. Australian Hr. 5 (1902): 29-31. Winneeke. 
Davidson's West Central Australia Exploration. By O. Winnocke. 

Australia — Flinders Centenary. 

r.R.O.S. Australasia , 8. Australian Hr. 5 (1902): 45-08. 

The Flinders < ’on ten ary. 

New Guinea — Dutch. Honing. 

Bijd. Taal-, Land- eu Yolkenh. Ned.-Twli'e 1 (1903) : 250-280. 

Kinigo gogevena omtrent. land cn volk diT Noord-OoBtkust van Ned Nicuw- 
Gumea, gciiauuid Pupoen Tcbindjung, ontleend uuu bet rapport vun 1>. A. P. 
Koning. With Map and Plates. 

New Guinea— German. Petei maims M. 48 (1902) : 278-280. Danneil. 

Zwci wenig bokannte Inaelu ostlicli von St. Matthias im Bismarck- Arcliipel. Von 
Dr. C. Danneil. With Maps. 

Samoa. M.G. lies. Jena 19 ( 1901) : 1-52. Knrse. 

Die Samoanor in dor hoidnischen Zeit. Von U. Kurze. 


Solomon Islands. Norslce G. Selsk. Aarbog 13 (1901-1902) : 23-58. Nerdrnm. 

Iudtryk og oplovolser under et 7 aars ophold paa Salomon^erno af J. G.B Nor- 
drum. With Map and Illustrations . 

Solomon isl a n d s . Woodford. 

British Solomon Islands. Report for 1901-1902. Colonial Reports, Annual No. 
372, 1902, Size 9} X (5, pp. 22. Price 1 Jd. 

South Austr alia . Murray and Maurice. 

P.JI.G.8. Australasia , S. Australian Br. 5 (1902): 83-42. 

Mr. R. T, Maurice’s Expedition North of Fowler’s Bay. 

See note in Journal, vol, xix. p. 760. 

Western Australia. Z. Gee. Erdlc. Berlin (1902) : 797-813. 

Prison iu W os t- Austral ien . Von Dr. Ludwig Diels, With Illustrations. 

Western Australia. 

Western Australia. Report of the Department of Mines for the year 1901 [with 
which is incorporated the Preliminary Report]. Perth, 1902. Si/.o lllj X 8Lpp. 
110 and 106. Maps and Illustrations. Presented by the Vejiartmmt of Mines , 
Perth, Western Australia . 

Western Australia — Minerals. Simpson. 

Western Australia. Geological Survey. Bulletin No. 6, Notes from the Depart- 
mental Laboratory. By Edward 8. Simpson. Perth, 1902. Size 8$ x 5$, PP- 30. 
Illustrations. 

Miscellaneous information on the minerals of Western Australia. 


FOLAB BBGI0N8. 

Antarctic. Ann. G. 11 (1902) : 386-400. 

Torres, olimatB et glaciers antarctiques. Pur M . Zimmormann. 
No. IY. — April, 1903.] 


Zimmormann 

2 I 
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Arotie —Peary Expedition. National G. Mag. 14 (1903) : 29. Peary. 

Peary on the North Pole. 

Arotio— Russian Expedition. Ymer 22 (1902) : 422-424. Toll. 

Den ryska polarexpeditionens arboton under ar 1901. Af Edv. v. Toll. 

Arctic— Sverdrup's Expedition. Petemanne M. 48 (1902) : 269. Xsaohien. 

Kurze Uebersicht ilber die Arbeiten der zweiten norwegisohen Polarfahrt 
( Fram , Kupiian O. Sverdrup). Mitgeteilt von Rittmeieter Ounnar Isacliseu. 
With Map. 

Arctic— Sverdrup’* Expedition. Ymer 22 (1902) : 529-5:54. Nathont. 

Sverdrup's polar expedition 1898-1902. Af A. G. Nuthorst. With Map. 

Aretie— Sverdrup’s Expedition. La <1., B.8.G. Parte 6 (1902) : 243-248. Rabot 
1 /Expedition du Capitaine Otto Sverdrup dans l’Arcliipel polaire amdrioain. Par 
C. Rabot. 

Arctic Ooean. Vilkitski. 

Meteorological and Hydrographical observations made in the suimner of 1901 by 
the expedition to tho Northern Glacial Ooean under command of Polkovnik 
Vilkitski. [la Russian.] St. Petersburg, 1902. Size 11 x 8$, pp. iv. and 77. 
Greenland. La Q. % I1.8.G. Parte 0 (1902) : 79-100. Rabot. 

Les recentcH explorations dunoiBes h la cote orientate du Grunland. Pur C. Rabot. 
With Mape and Illuetratione. 
ll€eum€ of papers in the Meddrleleer om Grunland. 

Greenland. Meddrleleer om Grflnlani 27 (1902) : 1-107. Amdrnp. 

Beretning om Kxpeditionen til Gr0nlaudH pntkyht 1 898-5)9 af G. Arndrup. With 
Illuetratione. 

Greenland. Meddeleleer om Grunland 27 (1902) : 841-352. Amdrup. 

llydrograii fru Skibsexpeditiunen til Gr0nlands pstkyet 1900. Af G. Amdrup. 
Greenland. Meddeleleer uni Grpuland 27(1902): 153 181. Harts. 

Beretning om SkibHcxpeditionon til Gr0nlands patkyst. For Tidsrummct fra 
d. 18. Jiili til d. 12. September 1900. Af N. llartz. 

See also Journal , vol. xx. p. 129. 

Greenland. Meddrleleer om Grflnland 27 (1902) : 273 303. Eooh. 

Bomaerkuinger vedr^n ndo <le paa Skibsexpeditioneu til Gr0nlanda pdtkyst 1900 
opmoaltc Kyststnuhningcr mcllem 09° 20' N. Bi. og 72° 20' N. Br. Af J. 1*. 
Koch. With Jlluxtratione. 

Greenland. Meddeleleer om Grunland 25 (1902) ; 13-42. Meldorf. 

Fra on VaeeinationRrejhe i Egnon omkring Kap Farvel i Efterauret 1000. Af 
Gustav Meldorf. (Jlteume in French, pp. 240-250.) 

Greenland. Meddilehtr om Grunland 27 (1002): 305-340. 

RtfBunni af do astronomiske, metcorologiske og magnetiske Obscrvationer samt 
Nardlybiukttugolser foretague paa den pstgrpulandske Expedition 1898-99. 
Greenland— Disoo Island. Meddrleleer om GrQnland 25 (1902): 91-239. Porsild. 
Bidrag til on Skildriug uf Vegetationeu paa Pen Disko tilligeined sprcdlu tojio- 
graflskc og zoolngisko lukttagehmr. Af M, P. Porsild. ( Jtofowmtf' in French, pp. 

25 1 • 807 . ) With llluetralione. 

Greenland— Zoology. Meddeleleer om Grunland 21 (1902): 817-521. Winge. 

GrpnlundB Pattedyr. Af llerluf Winge. IPi'Gi Map. 

MATHEMATI0AL GEOGRAPHY. 

Cartography. Torbert. 

Maps and Map Makiug. By John B. Torbert. Reprinted from Bulletin of the 
American Geographical Sooiety, June, 1902. Size 10x6$, pp. 14. Illuetratione. 
Determination of Position. Ottesfeldt. 

Grundzuge dor Astronomisck-Goographise.heii Ortsbestimmung auf Forsohungs- 
reisen und die Entwickeluug der hierfUr xnasBgebendun MathomatiBoh-Geome- 
trisehen Beirriffe. You Prot. Dr. Paul Giissfeldt. Braunschweig: F. Vieweg A 
Son, 1903. Size 9x6, pp. xx. and 378. Diagrame . Price 10m. Preeented by 
the Publiehere. 
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GEOGRAPHICAL LITERATURE OF THE MONTH. 

Surveying Instruments. 

fi „ . T % dt ' Ned ' Aar<l Arndt, dam 20 (1003) : 76-Sfi. 

!».■ Hodogranf on do Pedograar van Th. Fcrgn.nn, Do„ r I.. A. Hakhnia. 

FHTUOAI AMD BIOLOGICAL GEOGRAPHY. 

Oeologioal Formations. J. Geology 10 (1902) : 691 -699. 

Cartographic Representation of Geological Formations. By f. R. Keves. 

Geology— Laterite. Geolog. Mug. 10(1903): Mi 69. Holland. 

On the ( institution. Origin, and Dehydration of Latorite. By T. H. Holland. 
Geology— Sedimentary Deposits. Geolog. Mag. 10 (1903; : 12-18, 72-80. Blake. 

On tlie Original Form of Sedimentary Deposits. By the Rev J. F. Blake. With 
nap ana Diagrams. 

Geology loila. C. M 136 (1902): 1393 1395. Andre. 

finr la nature des composes azote's qui existent dans le sol ii differentes hauteurs. 
Note dr G. Andre. 

Gladers. Babot. 

Essai de Chronologic des Variations Glaciaires. Par O. Rabnt. (Extrait du 
"«"««* d* Geographic historians tl descriptive. No. 2, 1902.> Paris: Imp. 
Nationals 1902. Size 10 x 6$, pp. 48. Presented by the Author. 

Meteorology — Bibliography. 

International ' Catalogue of Scientific Literature. First Annual laaur. F. 
Meteorology, including Terrestrial Magnetism. London : Harriwra .V Hons, 1902. 
Sizo 8} x 5$, pp. xiv. and 184. Price 15s. 

In the subject-catalogue the regional subdivision is subordinated to that into the 
various branches of meteorology, so that the entries relating to any one country arc 
widely scattered. From a googruphicul pniut of view tins may bo thought u draw 
back, though possibly it host meets the requirements of meteorologists. 

Meteorology— Hail Prevention. 

Jahrh. K.K. Central- Anstalt Metcorolog . u. Erd magnet ismus 39 (1902), Auhang pp. 15 1. 

Borioht fiber dio Internationale Experten-Gonfcrenz ffir Wettcrsohicssen in Graz. 
Meteorology— Pressure. P.R.S. 71 (1902) : 134-135. Lookyer. 

m ^ ,0 Similarity of the Short-period Pressure Variation over Large A roun. By 
* r« r ^ or *nan Lookyer, k.c.b., etc., aud Dr. W. .T. 8. Lookyer. With Diagram*. 

I See also Nature 67 (1993) : 221-226.] 

Oceanography. Z Gee. Erdh. Berlin (1902) : 763-796. Meinardui. 

Die occanologisuhcn Ergebnissc dor Valdivin-Expoditinn. (Nach der liearbritung 
von Dr. Gerh. Schott.) Von Dr. Willi. Meiuardus. 

Ooeanography. Petmn inns M. 46 (1992; : 217-223, 268. Sohott. 

Dio Verteilung des Salzgehalts im Ohcrllacheuwasser der Ozeane. Von I)r. G. 
Schott, With Map. 

Ooeanography— Atlantio. La ll.S.G. Paris 7 (1903) : 1-18. 

onnmnts de l’Atlantique Nord et du golfe do Gascogue. Par C. 

With Maps. Also separate copy, presented by the Author. 

Scottish G. Mag . 19 (1903): 20-27. 

Humns as a Geographical Agency. By Mareol Hardy. 

Terrestrial Physios. 

The National Physical Laboratory. Report for the year 190] . London: 
Harrison & Sons, 1902. Size ]1 x 7J, pp. 34. 

Contains reports on magnetic, meteorological, and scismological observations at 
kew and elsewhere. 

Volcanoes. Anderson. 

Volcanic Studies in Many Lauds, being reproductions of photographs, by the 
Author, of above one hundred actual objects, with explanatory noticos. By Tempest 
Anderson. London: J. Murray, 1903. Size 10 J X 7£, pp. xxviii. and 202. 
Plates. Prioe 21 s. net. Presented l>y the Publisher. 

ThiB is not a systematic treatise on volcanic phenomena, but a sorioa oftypionl 
illustrations with descriptions. 


Benard. 
. licuard. 

Hardy. 
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GEOGRAPHICAL LITERATURE OF THE MONTH. 


ANTHROFO 0E0 GtRAPHT AND HISTORICAL GEOGRAPHY. 

Historical— Springer. Sohulse. 

Balthasar Hprlngors Indienfahrt 1/505/0. VVissensohaftliohe Wiirdigung tier 
Keiseheriohte Springers zur Einftihrung in den Neudruck seiner 41 Meerfahrt " 
vom Jahre 1509 von Franz Schulze. itrassburg : Heitz & Mundel, 1902. Size 
8} X 5), pp. 100. Facsimiles . Price 6s. 

See Review in March number, p. 315. 

HUtoiioal—' Teixeira. Sinclair and Ferguson. 

The Travels of Pedro Teixeira ; with his 4 Kings of Harmnz.' and extracts from his 
4 Kings of Persia.' Translated and Annotated by William F. Sinclair. With 
further Notes and an Introduetion by Donald Ferguson. London: Hakluyt 
Socioty, 1902. Size 9 X 5}, pp. oviii. and 292. Pretented by the Hakluyt Society. 

GENERAL. 

Education— Military. 

Report of the < ’ommitteo appointed to consider the Education and Training of 
Officers of the Army, together with Appendix. London : Eyre & Spottiswoode, 
1902. Size 13} x 8}, pp. 150. Price Is. 3d. 

Enoyolopeedia. Meyer. 

Meyers Grosses Konversations-LcxikoD. Ein Nachsohlngewerk deft allegemeinen 
WiHSons. Sedi sle, gauzlicli neubearbeitete und vermehrte Auflage. Erster Band. 

A bis Astigmatism™. Leipzig u. Wien. Bibliograpbisohes Institut, 1902. Size 
10 x 6}, pp. viii. and 901. Maps, Platet , and Illustrations. Price 9s. 

French Colonies. Mourey and Brunei. 

L'Anndo Coloniolo publico sous la direction do Oh. Mnuroy et Louis Brunei. 
Troisifcme Aimde (1901;. Paris: SoeitSte do l’Annuairo Colonial, 1902. Size 
9 x 6, pp. 330. Illustrations. Presented by the Publishers. 

This useful publication now appears for the third time, and the present issue, like 
its predecessors, supplies au excellent summary of the progress of the French ( 'olonieH 
during the year. 

Geography. Eataal. 

Dio Erdo und dnB Leben. Eine vorgleicbendo Erdkundo von Prof. Dr. Friedrich 
Ratzel. Zwoiter Band. Leipzig und Wien : Bibliograph inches Institut, 1902. 
Size 10} X 7, pp. xii. and 702. Maps , Plates t and Illustrations. Presented by the 
Publishers. 

Germans. Langhans* 

Deiilscho Erdc. Beitrago zur KonntniB dcutsehen Yolkstums allerortrn und 
allerzciten. llcrausgogeben von Prof. Paul Langhuus. I. Jalirgaiig, 1902. 
Gotha : J. Perthes. Size 10} x 7J, pp x and 182. Maps. Price 6m. 

The first year's issue of a new Horial devoted to th£ study of the Gormans throughout 
tbn world. The separate articles, mostly dealing with th« distribution of Gormans in 
foreign countries, aro amply illustrated by maps, both in the (ext and separate. 

Hindustani Language. Thimm. 

Hindustani Grammar Self-taught. In four parts. I. A Simplified Grammar. 

II. Exorcises aud Examination Papers. III. The Vernacular. IV. Key and 
Dictionary, By (\ A. Thimm. London: E. Marlborough A Oo., 1902. Size 
7 X 4}, pp 118. Pnre 2 s, Cd. Presented by the Publisher. 

As iu so many works of the kind, grammatical images are too often troated as 
stereotyped facts, without any clear explanation of thoir raison d'etre. Conlusion of 
ideas is also sometimes shown, us when kitne , " how many ? " is put down as an adverb. 

Hints to Travellers. Beynolds-Ball. 

Practical Hints for Travellers in the Near East. A companion to the Guide 
Hooks. By E A. Heyuolds-Ball. London: E. Marlborough A (Jo, 1903. Size 
7} X 5, pp. 140 illustrations. Price 2«. 6d. Presented by thi Publisher . 

Those hints givo practical information on just the points on which it is most needed 
by tourists. 

Mountaineering. Le Ble nd , 

True Tales of Mountain Adventure for Nou-olimbers, Young and Old. By Mrs. 
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Aubrey Le Blond (Mrs. Main). London : T. Fisher Unwin, 1903. Size 9 x 5}, 
pp. xviii. and 300. Illustrations. Price 10s. Gi. net. Pretented by the Publieher. 

Tho author, herself an enthusiastic mountaineer, has in this work made a judicious 
selection, from published works, of some of the most stirring episodes in the history of 
mountain-climbing, and adds some interesting items from her own experiences. There 
are four chapters on mountaineering in general, glaciers, etc., written for tho benefit 
of the uninitiated. 

Mountains. Grand-Cart ergt. 

John Graud-Oarteret. La Montagne h travers los Ages. Bole joiu ; par ella : 
Fncon dont ello a ltd vue. 1. Des temps antiques h la fin du dix-hiiiticme sibole. 
Grenoble: H. F. Falque & F. Term, 1903 Size J H x 9. pp \vi. and 560. 
Illustrations. Price 80s. 6d. 


NEW HAPS. 

By B. A. REEVES, Map Curator , R.G.8, 

EUROPE. 

Balkan Pe ninsula . cvijio. 

T Oviiio. Dio crossen Roen der Tlalkan-Halbinscl. 10 Karten. Belgrade : Der 
Akademio der Wissenschaften, 1902. Presented by the Academy of Scicnrrs, 
Belgrade. 

There will be a special notice of this portfolio of maps in a future number of the 
Geographical Journal . 

Central Europe. Li.benow and *»ven.tein. 

I. iobo.now-llavonatom’a Spooml-Kadfulirorkarte von Mittel-Eurof». Seale 
1 • 1100 000 or 4*7 stat. miles to an inch. Sheets— 6, Memel ; 7, St nawli , 8, i ilsit , 

II, Rowno ; 10. Tondern; 11. Bonderburg; 15, Stolpmiinde ; • , 17 ;.^? nl ^ 

bore; 18. Insterburg u. ( » umbmuen ; 19, fluwalki, 20, Tonning, 2 1, ki » -, 
Roatwk ; 28, Stralsund : 21, Colborg; 25. KcSelin; 26, U “ z JRi, h ?,L 5,“"! I 3 * 
Utzon; 29, Auguatowo ; 30, TeradtoUbig ; 31, Emdon; 

Hamburg; 34, Schwerin; 35, Anklam; 8(>, Stettin; fT 

berg ; 89, Deutach Eylau; 10. Neidenburg; 41, Bialy.tok , 43 Groningon. M ; 
Bremen; 45, LUneburg; 46, Wittonbergo; 47, Kuppiij i: 

50, Gneaen ; 51, Hook; 53, Biodlee ; 50, Zwolle; 5 7 . linden . 5^2' ’ 70 
-Magdeburg: 60. Berlin; 01, Frankfurt; 62,F«en; 08, Kaliw ^ IiUb in , 7U, 
Weiol ; 71, Arneberg ; 72, Cae.ol-( lOttingon ; 78, Halle ; 74, Boiwig . / 5, t ottbue , 
70, Lirgnitz ; 77, Jlrealau; 80, Bandomierz ; 84, Hotn . ^ Marburg Wetz r 8 
Kieunach ; 87, Erfurt: 88, Ohemnit/ ; 89, Drerie": 1 fo'l, BamW'; 
92, Boutben; 98, PrUm; 99, Frankfurt a M. 100, Kiaaingen, iim, raunowj, . 
102, Egor; 112, Frier; llS.Mannhoim ; ill, Wttrzburg; 126,Naney, 127, Htraaa- 
burg. Frankfurt a. M. : l udwig Bavonatem. 

_ , , _ , Ordnance Surrey. 

Obi> H a“i BtoC of England and WAnMi-BeTiMd aheeta ^bUzhad 
Director-General of the Ordnance Survey, Southampton, from February 1 to 28, 
1903. 

1 in oh : 

With hills in brown or black : 70, 77, 105, 1 19, 127, 150 (engraved). If. each. 
Fruited in colours : 120, 142, 163, 165. Is. each. 
fl-lnsh— .flnnntT Mans ■— 



3 VtXSiSSSSSSA Si-iTK!? “ » 

11,12,16; XI dl. 3, 4, 7,8, 11,12, 15,16; XLVIF. 14; UIL. i.», WV. U..UI, 
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18; LV. 4. 1G; LVII. 8, 4, 7, 8, 11, 12 ; LVI1I. 4. 8 ; L1X. 1, 2, C. Dorsetshire, 

VI. 1. 7, 9, 10, 11, 12, 14, 15, 16; XI. 4, 8, 14; XII. 1, 2, 3, 4, 5, 6, 8; XXI. 4; 
XXIX. 12; LVIIL(2and 1)11. Gloucestershire, XVII. 13 ; XXII. 8, 12; XXVI. 

6; XXVII. 5, 6, 15; XXXIV. 9, 13; XXXVI. 10, 12, XLI. 1, 2, 9; XL1I. 2, 5, 

8, 9, 10, 14, 15 ; XLI1I. 1, 2, 4, 5, 6, 10, 14, 15, 16 ; XL1V. 18, 14 ; XLV. 5, 18 ; 
XLIX. 9 ; L. 3, 8, 9, 10, 11, 14, 15, 16 ; LI. 3, 7, 8 ; LII. 2, 6, 10, 11, 13, 14 ; LIU. 

1, 9 ; LV. 1, 2, 8 ; LVI. 1 ; LVIII. 2, 3, 4, 6, 9, 18 ; LIX. 4, 7, 8, 9, 14 ; LX. 1, 5. 

6, 9 ; LXI. 2, 3, 6; LXVL 5, 9 ; LXVIH. 12 ; LXX. 6; LXXIII. 4, 5, 8 ; LXX1V. 1 ; 
LXXVIII. 5, 9. Leicestershire, V. G ; IX. 4, 12, 15 ; X. 5, 10 ; XVI. 3, G ; XVII. 

13 ; XXII. 8. Montgomeryshire, XXXVII. 16 ; XXXVIII. 9, 11 ; XLIII. 4, 16 ; 
XLIV. 4, 5,7,9,14; XLV. 1, 8; XLVIII. 8, 16; XLIX. 6. Radnorshire, I. 10: 
III. 8, 16; IV. 6; VIII. 1, 5. Shropshire, XLVII. 11 ; LIV. 9, 11 ; LVII. 14, 15, 16; 
LVIII. 8 ; LIX. 14, 15, 16; LXI. 4, 7, 12, 14, 16; LXII. 1, 8, 4, 5, 6. 7, 8, 11. 15, 

16 : LXIII. 7. 12; LXTV. 5 ; LX V. 2, 3, 4, 6, 7, 8, 10, 12 ; L XVI. 9 ; LXVII. 2, 3, (!. 
7,10,11,12,16; LXVII1.3: LXX, 2; LXXI. 1. Somersetshire, VII. 15; VIII. 

9. 10, 13 LXXXIV. 1. 2. 3. 4. 7, 10, 11, 12, 14. 15 ; LXXXVU. 1, 2, 6, 8; XC. 

14. Staffordshire, XL11. (4 and 3); XLIII. 1, 5, 9, 13; XLIX. 2, 5,6. 7, 9, 12; 
LV. 4 ; LXII. 14, 16 ; LX1TI. 9, 10 ; LXV. 10 ; LXVII. 1, 2. 6 ; LXX. 3, 7, 16 ; 
LXXIV. 2. Suffolk, XLII. 3 (areas of Exning parish only); XLII. 7 (areas of 
Exning parish only). Warwickshire, III. 9; V. 10. Woroestorshiro, III. 15; 
VIII. 2, 9, 13 ; XIV. 13, 15, 16 ; XV. 13, 14, 15. 16 ; XXI. 2, 3, 6, 7, 10, 1 1 ; XXII. 

3, 5. 6, 9, 12. Worcestershire (Det. No. 6), LXII. 3 Worcestershire (Det. No. 7), 
LXII. 12. Yorkshire, CCLXXXIII. 8; COLXXXIV. 2, 12; OCLXXXVI. 1; 
OCLXXXIX. 4 ; CCXCV. 4, 8, 16. 

1-inch— Miscellaneous MapB 

Petty Sessional Divisions in colour .’—London, ( 'ounty of. Gd. 

England and Wales. Geologioal Survey. 

Maps (1-inch). New Berios (colour-printed). Sheet 298 (Salisbury), Drift Edition. 

Is. Gd. (with explanations). 

Mfmoiks : — 

Index to Report on the Geology of Cornwall, Devon, and West Somerset. Is. 

Isle of Man. < i eulogy of the. 1 2s. 

Salisbury, Geology or the Country around (Explanation of Shoot 298). Is. 3d. 

(E. Stanford , London Agent ) 

England and Wales. Bartholomew. 

The Survey AtlaB of England and WaleB. A series of eighty-four plates of maps 
and plans, with Descriptive Text, illustrating the Topography, Physiography, 
Geology, Climate, and the Polilical and Commercial Features of the Country. 
Designed by and prepared under the direction of .1. G. Bartholomew, f.r.b.k., 
F.u.o.ri. Part 2. Edinburgh : John Bartholomew & (Jo. Under the Patronage of 
the Royal Geographical Society, 1903. Price 2s. Gd. each part. Pretented by the 
PnUithert. 

A notice of this atlas appeared in the Geographical Journal for February last. The 
present part, No 2, contains the following maps : 10, K coles in sticul and Parliamentary 
Maps; 27, Section xvi., Liverpool and Denbigh ; 70, Section lix., Dorset and Portland . 
71, Section lx., Southampton and Isle of Wight. 

Norway. Norgos Geograflske Opmaaling 

Topograflsk kart over kongerigot Norge. Seale 1 : 100,000 or 1*5 stat. miles to an 
inch. Sheets : 3-D, Egersund ; 5-A, Kristiausand ; 14- D, Kriatlania ; 82-B, Trysail ; 
32-D, Kngerdalen ; 55-B, Fraaliolmen ; 48-D, Tarbuskjwr ; G-19, Sklinden; H-18, 
Vega ; H-19, Hvlgelandsflesa ; H og 1 12, Rost ; 110, Moskenosoen ; 1 19, Bindalen ; 

J 9, Kvalnes ; J 10, Vestvsago; J 14, Mole; J 15, Svartisen; J 19, Borgefjeld ; 

K 10, SvolvoBr ; K 15, Dunderlandsdalen. 1000-1901. — Price hr. 0.60. General- 
kart ovor det sydlige Norge. Scale 1 : 400,000 or 6*3 stat. miles to an inoh. Sheets : 
XII., XIV.. XVII. 1901. — Price hr. 0.60. Kart ovor Sondro Trondbjems Amt. 
Scale 1 : 200,000 or 3*1 Btat. miles to an inoh. Sheet I. 1901. Price hr. 1.00. — 
Speoialkart over den Norske Kyst fra Uro til Brettnanes. Scale 1 : 50,000 or 0 78 
stat. mile to an inoh. 1902. Price hr. 1.00.— Speoialkart over Havoe i Finmarken. 
Seale 1 : 50,000 or 0*78 stat. mile to an inch. Bladd I. and II. 1901-1902. Price 
hr. 1.00. Christiania; Nor gee Geografiike Opmaaling. J 'retented by Vlnetitut 
Ofogruphique de Norvege. 
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Chins. KtinlgL Pnmi. Ltads i-A ufliihm 

Kiirte von Ost-Ohina. Scale 1 : 1,000,000 or 15 8 stat. miles to an inch. Karto- 
Kraphisohe Abtheilung der Konigl. Preuss. LandoB-Aufnahme, 1002. Sheets : 

1 utsohau, Hsi ngan fu, w 14 Nan tschang fu," “ Yi tsohong fu,” “ Ytt lin fu " 


Afrioa. 

Africa. 


AFRICA 

Intelligence Division, War Office. 

/fl or ■kt. m ^ 08 an i n0 ^* Egyptian Sudan. Sheets; 

(Provisional) 4G-M, Maman; (Provisional) 55-A, El Satia; (Provisional) 55-F, 
Maatuk; (Provisional) 55-G, Wad Medani. London: Intelligence Division. 
War Office ; Stanford. 1902. Price Is. 6 d. eaoh sheet. Presented by the Director - 
O aural of Mobilisation and Military Intelligence. 


Arnoa ‘ Friedrich. 

Produktcn- und Vorkehrskarte von Afrika. Bearboitet von Dr. Ernst Friedrich. 
Scale 1 ; 10,000,000 or 157 8 stat. miles to an inch. 3 Blatter, nebst oiner Boigabe, 
Literaturvcrzeiohnis und Statistik onthaltend. Bielefeld und Leipzig: Vclhageu 
»V Klasing, 1903. Price 9m. 

A general map of Africa in throe sheets, showing, by means of different colours, 
symbols, and lettering, the distribution of varioun minerals, and agricultural and animal 
products that have a commercial importance, as well as .trade routes, Bteamer and 
tolograph lines, railways, nnohorages, coaling stations, and other information of a 
similar character. Ten pageB of letterpress accompany the map, giving tbo ex}K>rts 
and imports of the various estates for the years 1899 and 1900. A list of the Authorities 
consulted in the compilation of the map is alBo given. The' map contains u. vast amount 
of useful information, but it is so crowded with symbols that it is difficult to read. 


German South-West Afrioa. NohiUag. 

Wirtschafts- und Vorkehrskarte von Dcutsch-Siidwostafrika. Scale l : 2,000,000 
or 31-5 stat. miles to an inch. Gezoiohnet von H. Nobiling. Berlin : Dietrich 
fteimer (Ernst Vohson), 1903. Presented by the Publisher, 

West Afrioa. Xeunlsr. 

i arte de la Guinde Fmi^aiso. Dressce par A. Meunier. Scale 1 : 500,000 or 
7-8 stat. miles to an inoh. 4 sheets. Ministers des Colonies. Service Gdographique 
et des Missions. M. Camille Guy, Chef du Service. Taris : 11. Barrfcre, [1903]. 

This map inoludes the area between 8° and 13° N. let., and between 7° 40' and 
15° 40' W. long. It has boon compiled from the routo surveys of many explorers, the 
names of forty-three being mentioned, and from the British and French Admiralty 
ChartB. It is printed in colours, routes being in red and water blue. A full explanation 
of the symbols employed is given. 


AMEBICA. 

Canada. Surveyor-General's Offioe, Ottawa. 

Recti* nal Map of Canada. Scale 1 ; 190,080 or 3 stat. miles to an iuch. 
Souris Sheet (33), West of Second Meridian; revised to January 9. 1903; 
Yorkton Shoot (36), West of Second Meridian ; revised to August 7, 1902: 
Prince Albert North Shoot (47), West of Second Meridian ; revised to November 7, 
1902 ; the Elbow Sheet (52), West of Third Meridian ; revised to Deoember 10, 
1902. Ottawa: Surveyor-General’s Office. Presented by the Surveyor-General 
<>f Canada. 

Nova Beotia. Government of Nova Beotia. 

Hap of Nova Scotia. Scale 1 : 506,880 or 8 stat. miles to an inoh. Published by 
order of the Government of Nova Scotia. Halifax, N.S.: A. A W. Madrinlay; 
London ; G. Philip A Son. 1902. Presented by the High Commissioner for Canada. 

A good general map of Nova Sootia, printod in colours and showing, in addition to 
topographical features, counties, railways, roads, and the location of minerals. Tables 
of tbo aroa and population of the different oouoties, and of the estimated value of 
products of Nova Sootia for the year 1901, are also given. The map inoludes Prinoe 
Edward island and the adjaoent portion of New Brunswick. 
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CHANT*. 

North Atlanta Ooean and Meditarranoan Boa. Meteorological Offloo, London. 

Pilot Chart of the North Atlantic and Mediterranean for March, 1903. London: 
Meteorological Office. Price 6d. Presented by the Meteorological Office, London. 

United States Charts. United States Hydrographio Office 

Pilot Chart of the North Atlantic Ooean for February, and of the North Pacific 
Ooean for Maroh, 1903. U.B. Hydrographio Office, Washington, D.C. Presented 
by the U.S. Hydrographic Office. 


PHOTOGRAPHS, 

Central Asia. Brnee. 

Forty-two Photographs of Central Asia, taken by Major C. D. Bruco in 1901 and 
1902. Presented by Major C. D. Bruce. 

One of Major Bruce’s journeys, during which these photographs were taken, 
extended from Pekin to Russia, across toe deeert of Gobi, and another through 
northern Persia and along tho line of the Transcaspian railway. The following are 
the titles 

(1) Mounted Mongols dragging Major Bruoc'H Chinese cart with baggage; (2) 
Mongolian prayer-wheel ; (3) One of Major Bruce’s mounts in a Mongol camp with 
his own saddle; (4) Major Bruce's Chinese oart, taken lrom Kalgan to Urga for 
baggage; (5) Crossing the Selenga river between Kiachta and Verohni-Udinsk on 
a native ferry; (6) Tho “ Living God” of Urga holding a wrestling fete; (7) Major 
Bruce's tarantan ; (3) Mounted Mongols in the desert dragging Major Bruce's Chinese 
cart; (9) Mounted Mongols near the Kalgan border; (10) Mongol encampment of 
Arun-Nftima in tho middle of the desert; (14) A “turn” in the Uusso-Persian road 
over tho mountains from Askhabad to Meshed ; (1ft) One of the main gates of Meshed ; 
(16) Htone-out inscription on a rock between Meshed and Kelut-i-Nadiri ; (17) Thu 
Argwan Shah gate of Kelat-i-Nadiri ; (IN) Tho village of Nhowkhadar in the centre 
of the Deregez valley ; (19) Among the ruins at Bairam-Ali ; (20) The tomb of 
Sultan Sanjur; (21) Bokhara main city gate, native city; (22) Tank in tho native 
city, Bokhara ; (23) Some of the Emir’s troops ; (24) A colonel of the Emir's troops ; 
(2ft) A street in Samarkand; (26) The court of tho Tilah Hari, Samarkand; (27) 
Separate tombs outside and near the Shah Zindah ; (28) Bibi Kbanim’s tomb, Samar- 
kand ; (29) A corner in the horse market, Samarkand ; (30) A view of Samarkand . 

(31) The finest pair, but one, of Unit Ammon horns Major Bruce saw on his journey ; 

(32) A Central Asian common oart, an “ arba ; ” (33) Group of Kirghiz near Aulieta ; 
(34) The interior of a private stud farm ; (85) Three Russian officers going on plague 
duty; (86 and 37) The Russian Archbishop of Turkestan arriving at a post Btation. 
Bernuei ; (38) A Kirghiz on a oow ; (39) Easter week at Kopal : a swing on the 
“village green;*’ (40) On the banks of the river Ayaguz, close to Sorgiopol ; (41) 
Major Bruce’s companion, Captain ( ’hirkarsoff, in a boat ; (42) Kirghiz swimming the 
river: (43) Ferry over the Irtish river at Semipalatinsk ; (44) Crossing by tho ferry 
over the Irtish river ; (4ft) A salt-heap near l'avlodar on the Irtish river. 

West Indies. Anderson. 

Eleven Photographs of Martinique and St. Vincent, taken after the eruptions of 
Muy, 1902, by Dr. Tempest Anderson. Presented by I)r. Tempeet Anderson. 

These photographs illustrate Dr. Tempest Anderson’s paper in the Geographical 
Journal for last month. 

(1) Tropical vegetation, Chateau Bolair; (2) The Wallibu district from tho sea; 
(3) In the Wallibu valley ; (4) Steam and ash explosions, Wallibu ; (5) The mouth 
of the Wallibu from the sea; (6) The site of tho Wallibu subsidence; (7) A beach 
outsido the devastated area ; (8) Ridges on the Houfribre ; (9) Main street of St. 
Pierre ; (10 and 11) Mont Pelee in eruption. 

&B.— It would greatly add to tbs value of the collection of Photo- 
graphs which has been eetablished in the Map Boom* if all the Fellows 
of the Society who have taken photographs during their travel* would 
forward oopiee of them to the Map Curator, by whom they will be 
acknowledged. Should the donor have purchased the photograph* it 
will be ueeftal for reforenoe If the name of the photographer and hie 
eddreee art given. 
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FURTHER EXPLORATION IN THE CANADIAN ROCKY 
MOUNTAINS.* 

By J. NORMAN COLLIE, 7.R.S. 

The exploration of the main range of the Canadian Rooky mountains 
lying between the sources of the Athabasoa river and the Kioking 
none pass has been the subjeot of two papers read by myself before 
the Royal Geographical Society. In these two papers I attempted to 
give a description of some of the great snowfields that exist amongst 
the Rooky mountains, and also as far as possible to make clear the geo- 
graphy of a mountain district up till that time but little known. 

Of course, during the Bhort visits that I was able to make, many 
points of interest could not be answered, for panoramic views obtained 
from the tops of the snow-peaks were often interfered with, either by 
other peaks, cloudy weather, or sometimes smoke-haze. It must also 
be remembered that the country mapped, as the result of these visits, 
comprises about 3000 square miles ; therefore it is not to be wondered 
at that there were a very considerable number of valleys whose souroes 
were difficult to trace, glaciers and snowfields the direction of whoBe 
flow was problematical, and lastly, the altitudes of some of the highest 
peaks were doubtful. It was to solve many of these uncertainties that 
last summer I again returned to the Rooky mountains. I wished to 
discover, (1) what system of valleys lay on the south-west side of the 
Freshficld range; (2) to traverse the great Lyell snowfiold, upon whose 
ice probably no human foot had yet trod, in order to learn about the 
complicated series of snow-peaks in that district ; (3) to find out how 
the continental divide ran, and how also the various creeks of the Bush 
river were connected with the Lyell snowfield ; lastly, I had a suspicion 

* Read at the Royal Geographical Sooiety, February 23, 1903. Map, p. 588. 

No. Y. — May, 1908.] 2 x 
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that there ought to be an easy pass across the watershed between Mount 
Forbes and the Freshfield group of mountains. A new pass in this 
partionlar spot would be of muoh interest, for from the knowledge 
gained in former expeditions there did not seem, exoept at this spot, 
to be a possibility of any other undiscovered low pass existing from 
Fortress Lake pass on the Athabasoa to the Kioking Horse pass on the 
railway line. Moreover, should the pass exist, it would be useful as a 
means of reaching the headwaters of the south fork of the Bush valley 
without the terribly hard work of forcing a way from the Columbia 
river on the west through the dense forests of tho Bush valley up to the 
main range. These forests in 1900 had effectually stopped our expedi- 
tion to the Columbia group of mountains, and we were foroed to return 
without having reached even the head of the Bush valley. These, 
tnerefore, were some of the more important questions that I hoped to bo 
able to answer before I returned to England laBt autumn. 

The members of our party were four — H. E. M. Stutfleld, H. Woolley, 
Gr. M. Weed (of Boston), and myself. Charles S. Thompson, of Dallas, 
Texas, one of the most enthusiastic climbers and explorers of these 
Canadian Rocky mountains, was also to have joined ub, but just before 
starting from Laggan he was unfortunately recalled to Dallas by a 
telegram informing him that a large portion of the town had been 
destroyed by fire, including his home ; he had therefore perforoe to 
leave the cool breezes and beautiful scenery of the wooded valleys of 
the Rockies and return to the blazing heat of a Texan summer. In 
every expedition that I had made before in the Rookies our provisions 
had been a source of trouble to us ; usually at the end of three weeks 
or so they had begun to give out. This time I was determined that we 
should not suffer as we had done formerly. I therefore asked our head 
man, Fred Stephens, who supplied us with horses and food, to start in 
at least three weoks before us with about 1000 lbs. of necessaries 
— flour, baoon, condensed milk, etc. — to take them as far as Bear 
Creek on the Saskatchewan, and there make a “ caohe.” He was then 
to return with the horses and meet us at Laggan. This would not 
only enable ub to bring in extra food with us, but the trail as far as tho 
Saskatchewan would be cut — no inconsiderable gain, for the Bear 
Creek “ cache " was at least 60 to 70 miles from the railway. 

On July 24 we started from Laggan. Besides ourselves there was 
a Swiss guide, Hans Kaufmann, whom we had engaged from tho 
Canadian Pacific Railway Co., whilst Fred Stephens had brought with 
him three men, J. Robson to cook, Clarenoe Murray to help with the 
horses, and Dave Tewksbury, a mighty axeman from the lumber camps 
of Wisconsin. Our journey up the Bow valley was without inoident, 
if one excepts the usually harassing time spent in fighting with the 
mosquitoes and “ bull-dogs,'* which latter this summer were in count- 
less thousands. Those “ bull-dogs," or rather horseflies, were chiefly a 
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nuisance to the horses, preventing them from feeding properly, hut they 
did not annoy us muoh. 

It was not till the 28th that we reached the Saskatchewan at Bear 
Greek mouth. Here, the horses needing a rest, an off day was Bpent in 
visiting Mount Murchison, chiefly with the ohjeot of seeing again some 
curious fossil remains that I had discovered in 1898. Finding ourselves, 
however, on a wrong ridge, we deoided instead to olimb to the summit of 
it in order to obtain mors knowledge of the group of peaks that constitute 
Mount Murohison. The ridge seemed endless, but at last, after climbing 
up some steep snow-slopes and along a narrow arote, we emerged on 
to the top, whioh, to our surprise, was the top of Murchison itself. 



fuei> srErmsNb. 

This unexpected result was of considerable value from a topographical 
point of view, for I was able to bob stretched out before me several 
minor valleys amongst the hills whose existence I was till then quite 
unaware of. The height of Murchison had been estimated by Dr. 
Hector to be about 13,500 feet, and he mentions that the Indians said 
that it was the highest mountain they knew of. Later in another map 
its height is given as 15,789 feet. A Watkin barometer, kindly lent 
me by the Geographical Sooiety, made it only 11,100 feet, and as this 
aneroid agreed during the whole journey with a mercurial barometer I 
had with me, I take its number as correct. 

Geologically, Murohison is most interesting. Not only had I found 
the curious fossil remains on it in 1898, but it, together with Wilson, 

9k? 
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a little farther north, constitute the two sides of a gigantic gateway to 
the hills through which the Saskatchewan turns to the east. The dip 
of the limestone strata on both these mountains differs in a marked 
manner from most of the neighbouring peaks, being towards the east. 
As a result, there are tremendous preoipioos on the wrong side of the 
mountain, namely, the western side. In almost every other mountain 
it is the eastern side that is sheer, with sloping shoulders towards the 
west and south-west. 

Leaving Bear Creek the next day, we made our way up the middle 
fork of the Saskatchewan along the level bottom of the valley, our goal 
boing the Froshfield group of mountains. On the 81st, in wet weather, 
we finally camped -on the samo spot where five years before Baker and 
I had pitched ouff tents. This spot was at the head of the “ washout ” 
where the glacial ; waters from the Freshfield snowfields meet those that 
came down from ForbeB. The Rev. J. Outram, who had been moun- 
taineering further north, now joined us, with a Swiss guide, 0. Kaufmann, 
in order to attempt with us the ascent of Forbes and Freshfield. It 
was not, however, till the 2nd that we were able to get the horses with 
our camp outfit up to the foot of the Freshfield glacier, and not till the 
4th that the weather would allow of the ascent being made. Our party 
was a big one, but as there were two Swiss guides we were able to split 
it into two, eaoh party being led by one of the Eaufmanns. Just as 
with Baker and Sarbach five years previously, we started in the early 
hours of the morning. The glacier seemed to be exactly the same as 
we had left it, with the sole exception of a series of huge blocks of rock 
that had moved slightly down the glacier. Robson accompanied us 
to the head of the glacier, but it was with some misgiving when we 
parted company that I saw him start back to the camp alone, for there 
were so many deep crevasses that still held at their mouths the unmelted 
snow of the winter, and which were dangerous to any one who might 
be unaware of the insecure nature of such snow-bridges. However, on 
our return in the evening, we found that ho had returned safely from 
this his first glacier expedition. Following the same route as Sarbach 
had taken Baker and myself, we rapidly climbed upwards, and I was 
naturally anxious that the day should remain fine, for onoe at the top 
of Freshfield, I should be able to see that part of the country which lay 
beyond on the western side, and which on my map was blank ; also the 
complicated geography of the south branch of the Bush valley would be 
capable of being followed for the first time, and lastly, the question 
whether a low pass existed between the Lyell and Freshfield systems 
of ioe-fields could be answered. Long before we arrived on the final 
arete of Freshfield this last question was settled, and it was with much 
satisfaction, as we mounted higher and higher, that I oould follow how 
the valley that lay on the south side of Forbes took a bend to the south- 
west, joining a similar depression running north-eaBt from the southern 
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folk of the Bush Talley. The pass therefore existed, as I had always 
hoped it would, ever since when in 1897 I had penetrated into this 
lonely mountain land with Baker and Sarbaoh. 

Towards the top of the mountain several difficult faces of rock and thin 
rooky edges had to be surmounted, but 11. Kaufmann, who was leading, 
never seemed to be in any way anxious about our final success ; ulti- 
mately we reaohed the summit, 10,900 feet, whioh consisted of snow, and 
was like most of the summits we ascended, heavily oomicod with snow. 
The weather was perfeot, and at our feet lay the unknown country, 
every valley plain ; glaciers and streams sparkled in the sunshine, and, 
as I had more or less imagined from glimpses through the murky 
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atmosphere of the Bush valley in 1900, directly to the west was the 
glaoiei which fed the south folk of the Bush rivor. To the north weie 
all our old friends of 1898 — Columbia, and Athabasca peak, Albeita, 
with the Twins stiaight in front, appearing to be part of it, the Dome, 
Lyell, Saskatchewan, and many moio, to the west the Bush peak and 
the far-off Selkirk range beyond the Columbia river. Nearer to us on the 
south lay Pilkington, Walker, and Mummeiy. There is a great pleasure 
in standing on a high mountain in a countiy but imperfectly known, 
so many uncertainties vanish in a moment, often with the remark, 
“ I thought so,” whilst masses of new possibilities and further queries 
take their place. One of these queries whioh could not he answered was 
the height of a splendid pyramid of snow gleaming far away in the 
Selkirks. This peak we had seen day 'after day in 1900 from the Bush 
valley } now from a still greater distance it seemed oven greater in 
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height, but what that may be- must still remain unanswered. On the 
next day we returned to the 11 washout/* near where the streams from 
Forbes and Freshfield meet. 

In order to get our oamp moved up to the foot of Forbes, it was 
necessary to out a trail through the woods, and whilst this was being 
done we spent a delightful summer's day climbing on to the alp that 
lies on the east and north-east of Forbes. This alp is the largest that 
1 know of south of Wilcox pass. In the early summer it must be 
carpeted with flowers, and even in August there were many still left 
in bloom, whilst the remains of numberless others oould still be seen. 
This spot also seemed to be a favourite haunt of the mountain goat, for 
on emerging from the woods below on to the almost flat upper pasturage, 
large numbers of goats could be seen grazing in small groups, and 
over fifty head were oounted. Soon, however, having oaught sight of 
us, they moved off towards the precipitous faces of the hills that overlook 
the Saskatchewan on the east. That this country is muoh frequented 
by goat was again noticed just below Glacier lake, whore, a log-jam 
having occurred across the river, forming a natural bridge, a large 
and newly worn goat-track was found leading down to thiB bridge on 
both sides of the river. Even in Dr. Hector's time (1858) this spot seems 
to have been a favourite crossing-plaoe, for he mentions that, M while 
halting here a big-horn sheep came down the mountain almost dose to 
us, but, seeing us first, made off without our getting a shot. Nimrod,” 
an Indian hunter who accompanied him, “ says this is the only place 
where these are to be seen so far in the mountains. A little way further 
through the woods brought us to a large lake, which occupied the full 
width of the valley.” He then goes on to relate how his Indian ponies 
behaved in exactly the same manner as ours had often done ; to again 
quote, “As we were chopping our way along, the same horse that 
played that frolic once before again plunged into the water and swam 
off into the lake. We had to leave him alone, lest our endeavours to 
got hold of him should only start him for the other shore of the lake, 
which was a mile wide.” 

To return, however, to the alp. Weed and I, after climbing to the 
upper and north side of the alp, ascended a small peak, from which 
there was a splendid view in every direction except to the north. 
The pass leading over to the Bush valley, which I have named the 
Bush pass, was plainly visible, and I was in hopeB that it might prove 
feasible for horses ; 1 visited it a few days later. A somewhat short 
but steep snow-slope on the eastern side proved that pack-horses could 
probably not be taken across. 

It was not till the 8th that we moved our camp up the valley, 
camping in a small clear space that had been denuded of trees many 
years ago by a huge avalanche that had fallen from the south side of 
the valley, and, after crossing the stream, had swept away the forest 
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for perhaps 100 yards up the opposite faoe. From this oamp, on the Oth, 
we started with blankets and food for a bivouao as high up Forbes as 
possible. Ultimately we oamjnjd directly under the peak, just at the 
limit of the tree-line, but not more than 1400 feet above our oamp down 
below. During the night, although at the camp below the temperature 
was below freezing-point, yet amidst the great fir trees on the mountain- 
side where we bivouaoked the air was quite warm. This may perhaps be 
due to the dense forest being much heated during the day-time by the 
sun, then, owing to the tendency of hot air to rise, a slow but continuous 
current of air filtered up the mountain-side amidst the trees, so keep- 
ing us warm nearly the whole night. Early next morning, almost in 
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the dark, we started for the ascent of Forbes. The day was perfeot ; 
only a faint but oold breeze blew. Soon we got to the small glaoier 
under the peak; then, keeping to our left, stniok the southern ridge. 
Here some difficult rook-climbing was met with, but C. Kaufmann led 
us rapidly upwards towards the snow-covered shoulder. Above tho 
shoulder was perhaps the most difficult part of the climb, for there 
the argte became excessively steep, and in more places than one the rock 
was very inBeoure, being torn and shattered by the frost, making great 
caro necessary. This part surmounted, a snow climb led us to the 
summit, 12,000 feet, whioh, like the summit of Freshfield, consisted of a 
huge snow-cornice. 

At tho suggestion of C. Kaufmann, who had seen the north-west 
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face of Forbes about ten days before, we did not return by the same 
route, but desoended the snow-oovered north-western side. Here we 
fortunately found the snow frozen hard, for the face was muoh too 
steep to walk down. For over 1500 feet Kaufmann had to out every 
step ; but at last we reached a small col, which was the connecting link 
between the massif of Forbes and the mountains on the west. Rapidly 
we glissaded from this ool to the glacier below ; then, skirting under- 
neath the gTeat southern precipioes of Forbes, we oame to the foot of 
the southern ridge, up which we had climbed in the morning, and just 
as the sun was setting we got back to our hivouao, too late, however, to 
think of returning to the camp below that night. But we had enough 
food to last us ; so, lighting a fire, we talked over the olimb, and then 
slept comfortably for the second time under the pine trees in the 
open air* 

Next day, in company with Weed and Rev. J. Out ram, I went up 
the valley to the Bush pass. To take horses there would mean an 
immense amount of cutting for the first few miles; after that, however, 
the valley opens up. But, as I have already Baid, even were horses 
brought as far as the foot of the pass, it is very doubtful whether they 
could be got up the steep snow-slopes which have to be surmounted 
before the summit is reached. On the west side there seems to be no 
difficulty and no snow, the valley stretohing in a south-westerly direc- 
tion till it joins the south branch of the Bush valley, which runs at 
right angles. 

On the summit of the pass all the rocks are heavily glaciated, and at 
one time a huge glacier muBt have poured over it, whether in a northerly 
or southerly direction it is impossible to say. The height by the aneroid 
barometer was 7000 feet. We then returned to our camp, where we 
found that Fred Stephens, as we had not returned tho night before, had 
become very anxious, and had ideas about organizing a search-party. 

The ascent of Forbes was of muoh value to me, for whilst in the 
Bush valley I had never been able to see what lay between Forbes and 
the Bush peak ) of courso, from Forbes that part of the country lay at 
my feet, also the whole of the great Lyell snowfield, also how the west 
branch of tho north fork of the Saskatchewan bent round up to the 
Columbia ice-field and to Mount Bryce -all this I could see. But we 
were all disappointed in the height oF the mountain. Although a few 
days previously I had, by means of a base-line, a Steward’s surveying 
telemeter, and a clinometer, made it to be about 1 2,250 feet (the mean of 
two observations), yet we hoped that it would prove to be considerably 
higher. By the aneroid, however, it was only 1 2,000 feet. It is true 
that the only limes that I had seen Forbes from any high altitude and 
entirely free from clouds were from Fresh field with Baker in 1897, and 
from Athabasoa peak with Woolley in 1898, but in the latter case the 
smoko haze almost obliterated it, making it loom out in a mysterious 
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and exaggerated way. Owing to the same cause we had also rather 
overestimated the heights of Columbia and Alberta. Whilst we were 
on the summit of Forbes, the only peaks that seemed higher were those 
to the north round the Columbia ice-field. Lyell was lower, and of 
course all the peaks to the south. 

After our return from the Hush pass, on August 12 the Rev. J. 
Outram left us, in order to return to the west branc h of the north fork 
of the Saskatchewan. We took our camp down the valley, and, turning 
southwards towards the Ifowse pass, camped underneath the Howse 
peak, which we climbed on the 14tL. This peak, by aneroid barometer, 
is apparently about tho same height as Freshfield, being 10,800 feet, and 
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is a remarkable instance of a peak that has an easy side towards the west, 
while its eastern face is formed of a series of impossible precipices facing 
Bear creek and the Waterfowl lakes. From the Howse peak a good view 
of the Freshfield group was obtained, and I have named a fine peak on the 
eastern side of the Freshfield snowfield after Sir Martin ( 1 on way. Leaving 
the Howse peak behind, we next made our way towards the Lyell ioe-field. 
Camping near the foot of Glaoier lake, it was our intention to cut a 
trail up the Bide of the lake, but this was frustrated by our finding the 
woods on the northern side of the lake on fire. Fires in tho donse pine 
woods of the Canadian Rockies are excessively dangerous to bo near, 
and had it not been for a considerable stretch of hillside between uh 
and the fire that had been oleared by avalanches, it would have been 
moBt foolish to go anywhere within miles of these burning woods 
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A gale may suddenly spring up, and before one has time to escape 
through the dense forest to safety, one’s camp, one’s horses, and one’s 
self may all be involved in a common ruin. That a fire should have 
swept through this particular piece of oountry is very much to be 
regretted, for it will be at least a century before the ravages can be 
repaired, and, in the mean time for many years to come, the soenery of 
one of the most beautiful lakes in the Kooky mountains has been sadly 
marred. There it lies with one shore blaokened and shorn of itB 
beautiful primeval forest j whilst the oharred trunks of the great pines 
and the poor stunted undergTowth will remain for years to oome as a 
mute protest against the carelessness of those who do not see that their 
eamp fires are properly extinguished. 

As it was out of the question to attempt to out a trail along the 
side of the lake, our only alternative lay in sailing up on a raft. For 
a whole day Fred and Dave toiled with the axeB, and we could hear the 
ceaseless chopping down to the water's edge. Then the weather turned 
wet, and the lire up the valley was nearly extinguished. Fishing in the 
deep pools of the river that runs out of Glacier lake was indulged in, 
and with a piece of twine 6 feet long, a pole of the same length, and a 
hook baited with somo bacon fat, I caught a bull trout about 5 lbs. 
in weight. 

On the 19th the weather cleared. With much luggage we embarked 
on tbo raft, and slowly made our way along the shore to the upper end 
of the lake, where we camped, our horses in the mean time being left 
near the old camp, on some good feeding-ground up the mountain-side. 

From this spot we started for the Lyell ice-field, bivouacking at the 
foot of the glacier. The next day saw us Btart for the upper snows. 
We kept to the east of the Lyell glacier, and followed very possibly the 
direction taken by Dr. Hector in 1858, when he climbed Mount Sullivan. 
To climb straight up the Lyell glacier on to the icefield above would 
be both foolish and dangerous, for the ice from above descends in a 
huge cascade from the higher levels over a wall of rook, and in most 
places would be quite impossible to climb up from below. By ascending 
a lateral valley to the right this was avoided, and we ultimately 
reached tho great plateau of snow which is one of the sources of the 
Saskatchewan. 

Before this, however, we scrambled to the summit of a rock peak 
that overlooks a valley running due east towards Mount Wilson. 
This valley is full of small lakes, and at its head iB Mount Lyell. Onoe 
on the great snowfield, we slowly trudged onwards. This day was 
warm enough to melt the upper crust of the snow, making progress 
rather tedious, and the summit of Lyell that we had thought of olimb- 
ing became covered with cloud whilst we were still over a mile away. 
The question whether we should climb in mist to the summit of the 
mountain, or instead strike across to a small eminence near the centre 
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of the glacier, was Boon settled — I am afraid, muoh to Hans Kaufmann’s 
disgust. All he could say was, “ Not climb Lyell ! You will regret it 
very muoh.'* I think that Woolley, too, who ought to have known 
better, heartily agreed with Hans, thinking that we were far too lazy 
a party to go out with, when serious mountaineering was the object. 
He that as it may, personally, I was glad that the plans were ohanged, 
for, once on our small peak in the centre of the snowfield, I could see 
the Bush peak well, and the valleys round it; also other peaks to the 
north of the Bush peak, on the western bide of whioh we had been in 
1 900. Moreover, I oould follow how the ridge, of whioh Lyell is a part, 
bent away to the north-west and the Thompson pass. We descended 
by a shorter but more preoipitouB way, and on one steep glissade of 
about 300 to 400 feet, in attempting to save my pipe, which I had knooked 
out of my mouth with my ice-axe, I lost my balance and completed the 
last half of the descent in all sorts of positions, sometimes head first, and 
sometimes rolling over and over. Fortunately there were neither rooks 
nor orevaBBes, and the snow was soft, so no damage was done ; and, what 
was also fortunate, nobody on the glaoier below was quick enough to 
photograph me during my ignominious descent. Later, we got back to 
our bivouac, and, in order to avoid the very bad trail on the left bank 
of the stream, we crossed the snout of the glaoier, investigating on the 
way a deep oanyon through whioh the glaoier stream flowed. Towards 
evening we were baok once more in our tents at the head of Glaoier 
lake. 

On the next day, August 22, we broke up the camp, and, starting 
early on our raft, sailed gallantly before a westerly breeze, and, under 
the care of Dave, to the foot of the lake, where our horses were. That 
evening saw us again at Bear creek. 

If time had permitted, we should have liked to visit our old haunts 
on Wilcox pass, where we were in 1898 ; but it was impossible, so we 
turned our faces once more to civilization, returning by the same route 
by which we had come. On the 24th we climbed an easy peak (Mount 
Noyes, 10,000 feet), whioh lies to the east and a little further up the 
valley than the Waterfowl lakes. From the summit an uninterrupted 
view of the country lying between Bear creek and the Sifleur river was 
obtained, and a portion of the oountry lying behind and to the east of 
Murchison I saw for the first time. 

From this Bummit it was most evident how isolated Murchison was, 
and its series of rugged peaks stood up magnificently against the white 
clouds. Almost due north, and to the right of the most easterly point 
of Murchison, oould be seen the highest of the peaks in the groupdying 
between the Cataraot river and the Saskatchewan. This peak overlooks 
the historio Kootenay plain. I have named it u Cline ” peak. 

It is curious how this small level plain, hidden away amongst the 
hills — the Kootenay plain — is now hardly, if ever, visited by man. 



496 FURTHER EXPLORATION IN THE CANADIAN ROCKY MOUNTAINS. 


Perhaps onoe a year a few Indians oome tbere for the hunting. Over 
half a century ago, however, it was very different; for on this 
Kootenay plain hundreds of the Kootenay Indians from the west 
of the Booky mountains, after orossing the Kowse pass, held their 
annual fair at this plaoe with the fur -traders and the Indians from the 
eastern slopes of the Kooky mountains. This meeting had, even in 
Hector’s days, been long discontinued, and he tells how Nimrod pointed 
out a large tributary of the Saskatchewan coming from the north-west, 
called the Waputeehk, or White Goat river (the Cataraot river of Cole- 
man), up whioh lay a trail to Jasper House on the Athabasca. To quote 
Hector’s journal again : 44 Through this valley Nimrod said a trail runs 
to Jasper House, known as 4 Old Cline’s trail.’ Cline was a trader that 
every summer travelled through the mountains from Jasper House to 
the Kootenay plain.” This is now ancient history ; not only have the 
Indians and the fur-hunters almost entirely deserted these upper water* 
of the Saskatchewan, but most of the game has gone too. Although 
Heotor came across droves of sheep and ramB on one occasion whilst 
Bitting on the mountain-Bide just above the Kootenay plain, he says, 44 A 
flock of at least a hundred rams rushed closo past me, so close, indeed, 
that I hit them with stones,” yet even in these days the game had 
become soarcer than in former years. He also found traces of buffalo as 
well, but the Indians told him that, eleven years previously, 44 there 
were great fires all through the mountains and in the woods along their 
eastern base; after that a disease broke out among all the animals. 
Before that time (somewhere about 1847-1848) thoro was abundance of 
game in all parts of the country ; but since then there has been a great 
scarcity of animals, and only the best hunters can make Bure of killing.” 
Probably nowadays the scarcity is partly due to the wholesale slaughter 
indulged in by tho Indians, and there is no doubt but that some 
measuros should be taken to stop it. 

After the ascent of Noyes we returned to Laggan and civilization, 
but, having a few days at our disposal, we took our whole camp up to 
Moraine lake and Desolation valley, a spot that can be visited in one 
day from the chalet at Lake Louise. Our objeot was purely moun- 
taineering ; two fine peaks, Deltaform and Hungabee, being accessible 
from the head of Desolation valley. Owing to unsettled weather, we 
did not try to ascend cither, but, instead, climbed a most interesting 
rock peak, Neptuak (10,r>00 foot), by the ridge that leads from a snow ool 
between Desolation and Prospector’s valley. On tbe moraine of the 
glaoier in Desolation valley some most curious and apparently fossil 
remains were found in the Cambrian quartzites. 

On September r> we returned to Banff, our expedition ended. Our 
trip had been most successful ; almost uninterrupted fino weather had 
lasted during the whole time ; we had always been able to go where we 
wanted, owing to there being no trouble with either the commissariat 
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or tho trails. A great number of questions relating to the peaks, 
passes, and glaciers had been satisfactorily solved. The chief points 
being: (1) The heights of Forbes, Murchison, Freshfield, and Howse 
had been barometrically determined ; ( 2) the discovery of a pass aorots 
the range between the Lyell and Freshfield groups of glaoiers ; (3) the 
exploration of the Lyell glaoiers and how the watershed ran from the 
Freshfield group to the Columbia group ; (4) a much more detailed 
topographical knowledge of various outlying portions of the mountains ; 
for instance, the portion south of the Fresnfiold group, that east of the 
Murchison group, also that north-east of the Wilson group. 

If time permitted, 1 should like to have said something about the 
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FOflfetlL REMAINS IN CAMBRIAN QUARTZITE, FROM DESOLATION VALLEY. 

individual members of the expedition, how Hans was always in the best 
of tempers and a first-olass guide, willing to do all things from hard 
work on the mountain side to transporting gigantio logs for the camp- 
fire or mending boots ; how Dave told us most wonderful stories about 
the lumber camps, and how single logs could be used for the purposes 
of navigation instead of an ordinary boat ; how Olarenoe spent many 
weary hours searching for tho wary Indian “ oayeuses ” in tho thick 
woods when they were determined not to be found ; how Hobson, who 
had been through the Boer war with Strathoona’s Horse, had great 
things to tell of the prowess of General Duller, and the ignoranoe of 
those who knew not the peculiarities of horses and the various methods 
of “ getting along” in the open veldt; and lastly, of the genial Fred, 
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to whom we largely owe tho suooess of the expedition, always willing 
to do two men’s work, always cheerful, and as good a hunter, trapper, 
and organizer of an expedition as one oould ever wish to meet. It was 
worth travelling to the Rockies only to spend a fleeting month or six 
weeks in his oompany. May he continue to prosper, and may it not 
be long before we meet again. 


Note on Rock Specimen* from the Canadian Rocky Mountains, by 
Prof. T. G. Bonney, D.Sc., F.R.S. 

Mount Fbebhfield. — The specimen from near the summit is a limestone. A 
pebble from the glacier with a speck, possibly sodalite, appears to be a crushed 
and decomposed diabase. 

Bubh Pass.— T wo specimens, both caloareous, but one iB perhaps from a super- 
ficial deposit. 

Mount Forbes.—' T he specimens from near the summit are limestones. 

Mount Murchison.— P isolitic limestone, with small fragments of organiBmB. 

Howeb Peak.— Also a limestone with smaller fragments of organisms. 

Mount Noyes. — A dark limestone containing a silicified coral, like a Litho- 
strotion ; another speolmen is also a limestone containing two or three very imper- 
feot trilobites. 

Neftuak.— The specimens aro limestones. A blackish one on analysis 
showed traces of petroleum hydrocarbons, and after treatment with hydrochloric 
acid, left a deposit of amorphous carbon. 

Desolation Valley. — These specimens are remarkable. One is a limestone 
breccia, slightly dolomitio like some of the others, the matrix being iron-stained ; 
five are specimens of a white quartzite, two with worm-tubes running more or Iosb 
horizontally, resembling those called Planolites ; on three can be found an occa- 
sional worm-tube, one or two bilobed markings of an ovoid shape, and some which 
are parallel, elongated, and slightly triangular in form, probably the trackB of a 
crustacean. Another piece of quartzite of a greonisli-grey colour Bhows on its 
surface the first and third of these markings. But the xnoBt curious specimen is 
a Blab about 11 x 5 inches and U inch thick (with a smaller fragment). It 
is a darkish, slightly ferruginous quartzite, which on ono side passes quickly into 
a hard greenish argillite, and on the other rises into a number of mounds about 
an inch in diameter and rather loss in height, having usually a slight indentation 
on the summit. They consist of quartzite continuous with that of the slab below, 
and an argillite like that on the opposite side apparently clings to their bases as 
if they rose through it. Some worm-burrowB seem to pass along this, and once at 
least over one of them. The quartzite is found under the mioroscope to be com- 
posed of quartz grains in a felspathic matrix, the latter being now replaced by 
a minute somewhat micaceous secondary product. The mounds and tubes are 
mostly covered with a filmy ferruginous glaze. At first sight the mounds remind 
me of concretions in the magnesian limestone of Durham, hut the microscope 
reveals nothing in favour of thlB idea, and shows the material to be continuous 
with the quartzite of the slab. The mounds then most probably are on the lower 
side of the slab, and casts of pits formed in the mud, very likely by worms retreat- 
ing into it. Worm-burrows and the like are not very trustworthy evidenoe for the 
date of a rock, hut I should think these specimens indioate some part of the 
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Cambrian system. Several of the limestones have a general resemblance to those 
brought by Mr. Wbymper from the districts on either side of the Canada- Pacific 
Railway. 


Before the reading of the paper, the Pbebident said : It is scarcely neoessary for 
me to introduce Prof. Norman Collie to you, because he is an old friend, and we 
have already, within the last three or four years, listened to two very interesting 
papers from him. I think we may feel sure the paper he is about to read this 
evening will be equally interesting. 

After the reading of the paper, the following discussion took place 

Mr. Stutfield : You have heard from Dr. Collie an account of our expedition, 
and you have seen on the screen the map of the scene of our travels through the 
Rockies. Some of you may not know that the greater part of the country covered 
by that map was a blank five years ago, when Dr. Collie and Mr. Baker started. A 
large part of it was a complete blank, for the great Columbian icefield and the 
lofty peaks surrounding it were only discovered in our expedition in 1898. I 
think you will therefore agree with me that Dr. Collie has made a considerable 
addition to our stock of knowledge of this little-known part of the Canadian 
Rockies. 1 say little-known, because the thing that struck me moBt out there waB 
the ignorance that prevailed concerning the mountains. I was trying to get some 
information for our trip in 1900, but the information I obtained amounted to abso- 
lutely nothing. I think even if you look on the best and most up-to-date maps 
that you can find anywhere nowadays of this part of the country, you will find 
the details extremely meagre, and Buch details as there are are very largely 
wrong. I was in the Society’s rooms the other day, and, looking at one map, 
I saw Mount Hooker marked as 15,700 feet (?) ; I turned to another, and there 
I saw our friend Mount Murchison marked as 15,781 feet. However, with regard 
to these heights Dr. Collie has pointed out that we also made mistakes, and 1 am 
afraid it was owing to my mistake in 1898, owing to the smoke haze, we over- 
estimated the height of some of the mountains ; but I think if we over-estimated 
them then, Dr. Collie has under-estimated them now. I know this much, that the 
weather waB exceptionally fine during our trip, and the barometer exceptionally 
high, but I cannot help thinking that the differences of reading appear too great. 
The difference in one instance between the reading of 1897 and that of last summer 
amounted to about 900 feet, and that seemB to give a very considerable margin for 
error. In the mountains the atmospheric conditions vaiy very much. Perhaps I 
shall be on surer ground if I say a word about the RockieB from the point of view 
of an Alpine olimber. This year we were exceptionally fortunate in the weather, 
and having climbed several heightB we were able to see the mountains to the best 
advantage, and to form a pretty fair estimate of what they were like. I think it may 
be said at once that, though they are very fine, they are not equal to the finest 
mountains in the Alps, that is to say, there is nothing in the RockieB quite so 
stately as the Matterhorn or the Italian side of Mont Blano : and also, from what 
Mr. lluBkin would call the greased-pole point of view, they do not afford such fine 
climbing. Our olimb on Mount Forbes was distinctly very difficult and also a sensa- 
tional one ; it would be so considered, 1 think, in the Alps. But for the majority 
of mountains they are not equal to the Alps in that respect, but in other respects 
the Rockies are superior. Those vast primeval forests with their wonderful under- 
growth, with the magnificent treeB and the tangled ruins of trunks, are things 
which you cannot find in Europe. The scenery of the Rocky mountains » 
exceedingly beautiful, and I cannot help thinking that future generations will 
be grateful to Dr. Collie, who has explored that great mountain system where 
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three immense rivers take their rise, the Columbia, the Athabasca, and the 
Saskatchewan. 

Prof. Bonnet : I am sure we shall all feel grateful to Dr. Collie for having 
introduced us to a strangely beautiful country which seems to me to combine the 
scenery of the western Oberland, but with much finer glaciers, with the pines of 
the Dolomites. Surveying work suoh as he haB been doing has a peculiar value. 
My own experience nearly forty years ago, in partB of the AlpB which were then 
imperfectly mapped, has taught me the value of panoramic views. It is surprising 
how much information you can then bind together, and how many illusions are 
dissipated. However, I will not detain you with speaking upon those matters, 
but juBt say a word or two about the specimens he has brought back. It so 
happens that I have seen, though I have never been in the country, a good 
deal of the rocks from the mountains on both sides, and especially the north side, of 
the Canadian Pacific Railway. There is a very great similarity about most of 
them. They are limestone, and are curiously destitute of fosBilB. Mr. Whymper 
found one place only which yielded many fossils, chiefly trilobltes, which were 
deBcribed in the Geological Magazine by Dr. Henry Woodward. Dr. Collie has 
brought back but very few fossils indeed from the north side of the Canadian 
Pacific ; in fact, I might Bay that two or three from the neighbourhood of Mount 
Noyes are all, and those, though imperfectly preserved, are not improbably of a 
Lower Carboniferous age. But those from Desolation valley, on the Bouth side, are 
remarkable and very difficult in some cases to determine. There are a number of 
worm burrows which agree with those which geologists call planolites, and perhaps 
it iB safer to say they are worm burrows and nothing else. Besides that, there are 
some curious marks which I think most probably are the tracks of Borne large crus- 
tacean ; and there are also some mounds like half-apricotB which are dignified some- 
times with the name of bilobUes , which leaves you about as forward as you were 
before it was mentioned. Most likely they are tracks of Borne lowly organized 
creatures. And, lastly, there are those extraordinary hemispherical mounds. Among 
them are a number of worm-tracks. The mounds are formed of the very hard sand- 
stone which iB called quartzite. So far as I can make out, they are casts of pits 
made in a sort of clay. I think it probable they are made either by worms or by 
some other organisms, for I recollect to have seen pits something like them on the 
seashore. They are certainly the strangest things I have ever seen. I took a 
specimen to the British Museum, and found they had nothing of the kind in the 
collection there. 

The President: Wo have to welcome a distinguished member of the Geo- 
logical Survey of Canada, Mr. Ami, who, I believe, came to this country purposely 
to receive a medal from the Geological Society in recognition of his geological 
work. I hope Mr. Ami will address the meeting. 

Mr. Ami: I must say I did not expect to be called upon to say anything here 
to-night, but it would be very ungracious on my part if I did not express my 
gratitude and thanks for the privilege and pleasure I have had in listening to the 
admirable leoture given by Dr. Collie, and also for the pleasure of again viewing 
those magnificent mountains in which I spent a summer Bouth of the area described 
by Dr. Collie. These mountains, as you are aware, are called “Rocky.” They 
are rocky from the base to the summit. They are to the eaBt of the great Selkirk 
chain, which, if possible, surpasses them. There is here certainly very fine 
scenery ; not only in the trees and forests are there great sources of wealth, but 
there are also many minerals. Before concluding 1 must say it haB been a great 
pleasure to me to see those specimens brought back by Dr. Collie. I have over a 
thousand BpecimenB from the regions of the Rocky mountains, which I myself 
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collected on Mount Stephen.' I brought back probably 1500 specimens. The 
late Dr. George Dawson also brought back an interesting series of fossils, of ‘which 
we hope a monograph will soon be presented to the world. 

Colonel Church : I have been listening to the very interesting lecture of Dr. 
Collie from perhaps a different standpoint from what has been expressed by the 
previous speakers, and that is its enormous value to the development of perhaps 
the most important colony of Great Britain. Whenever we have a lecture which is 
of practical importance showing the value of our geographical efforts to the world, 
we should call attention to it especially. If we look at the Dominion of Canada, 
we find that its communication with the Atlantis ocean iB very difficult for at 
least four or five months of the year through the Gulf of Lawrence, owing to the 
ice and the fogs which make navigation extremely difficult. On the weBt side, we 
have a rocky mountain range, east of which is perhaps the finest wheat-field in 
the world. If that wheat-region had easy access to the Pacifio ocean, it might 
almost supply the Orient with its bread Btuffs, but unfortunately there comes 
this great mountain barrier which is the prolongation of the South American 
Andean system. It breaks down here [indicating on map] and then gradually 
riseB up to Mexico about 7500 feet. (I am stating these figures from memory, so 
1 hope you will excuse me if I make a mistake.) Again it slopes down in northern 
Mexico, and, entering the United States, we find the southern Pacific crossing the 
continent at an elevation of 5000 feet. Then we move north, and gradually the 
mountains rise again until the Union Pacific Railway crosses them at about 7000 feet 
elevation, and once more decreasing in altitude towards the boundary-line between 
Canada and the United States, the Northern Pacific Railway and the Great Northern 
cross them at about 5200 feet elevation. Then up go the mountains once more, 
barring the development of Canada from the Pacifio ocean where the crossing of the 
Canadian Pacific is, I believe, at an elevation of about 5300 feet above sea-level. 
Now, the district explored by Dr. Collie is one of the first importance. I did not 
catch from him the elevation of the Bush River pass. 

Dr. Collie : 7000 feet. 

Colonel Church : You Bee, therefore, that from the point where the Canadian 
Pacific crosses the mountains they rise rapidly, and when we go still further 
north, we reach a great depression in the Rocky mountain ohain. The Peaoe 
river cutB through it, and the pass is about 2000 feet elevation, while just a little 
to the south is Pine River pass, 2600 feet elevation. Again the mountains com- 
mence to rise, so that it may be said that between the Kicking Horse pass and the 
Yellow Head pass, Canada has very little hope of reaching the Pacific ocean by 
any route useful for commercial purposes. So that Dr. Collie has presented to us 
to-night, as well as to the Dominion of Canada and the British Empire, most 
valuable information, of whioh I wish I could Bpeak in terms that would make it 
appreciated in a geographical sense, in order that all might understand that the 
geography we learn here has its extremely useful sido, worth a great deal more 
perhaps than England understands. If it understood it bettor, it would give us a 
geographical building adequate to our requirements. However, I want to say that 
through this Peaoe River pass we come to two lakeB which lay praotically upon 
the summit of the Rocky Mountain range, and then reach the Skeena river, by 
which we arrive at the finest port of the Pacific coast of the Dominion— Port 
Simpson. Here there are immense coalfields. I am only Btating thete facts to 
show what wealth there is in this country called Canada, which for eo many years 
was called 11 our lady of the snows,* 1 which, by-the-by, is nothing but a derivation 
from the name of an old Spanish monastery. The wheat belt of Canada starts 
irom here, runs to the southern end of James bay, thence north-west to Great 
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Slave lake, and then towards the llooldes ; but west of Lake Winnipeg we have 
about 400,000 square miles of as fine wheat lands as there are in the world, which 
give Just twice the crop per acre of the lauds of the United States, and when I 
tell you the wheat crop of the United States is raised on 100,000 square miles 
of land, and here there are 400,000 square mile*, you may well understand that 
Great Britain ought to get her bread stuffs from her own territory if she be a 
wise nation. I have tried to give you a little idea of the practical value of this 
splendid paper to which we have been listening, and thank you very muoh for 
your kind attention. 

The President : We have listened to a most interesting paper, and also to a 
very valuable discussion. I think we must all feel admiration for the perseverance 
and ability with which Prof. Norman Collie has, during four successive expeditions, 
first explored this very difficult mountain region from a geographical point of view, 
and then haB filled up all the topographical details by ascending lofty and difficult 
mountain peaks, by traversing very dangerous icefields, and by discovering at least 
one important paBs. You will, I feel sure, pass the vote of thanks which I now 
propose to Prof. Norman Collio, by acclamation. 


THE BRAZEAU ICE-FIELD. 

By Prof. A. P. COLEMAN, Ph.D., Toronto University. 

During the month of August last summer, a brief trip was made to some 
hitherto un visited valleys to the north-east of the region mapped by 
Wilcox* and Collie t in the Rooky Mountains, and about 50 miles of 
new trail were explored and mapped. The party consisted of Mr. L. Q. 
Coleman, his wife, Mr. Proctor Burwasb, and mysolf, with four riding- 
ponies and as many for ] jacking. As on former journeys, we travelled 
without guides or professional paokers. Since my last journey in 1803 
all the expeditions which have gone into the Canadian Rookies have 
made Laggan their starting-point, but wo followed our former route, 
starting from Morley just east of the mountains, and making use of the 
trail made by the Mountain Stonies in their northern hunting trips. 
The route is longer, but the trail has oertain advantages, sinoe it is 
well beaten, has a drier climate than trails nearer the watershed, and 
presents a greater variety of soenery, including bits of prairie and foot- 
hills, park-like valleys near the “ gaps ” in the mountains, and a 
gradually increasing boldness of the mountain forms as one approaches 
the heart of the great range. 

In the nine years sinoe we had used the trail before some changes 
had taken plaoe. In parts it had grown decidedly longer by the falling 
of dead trees, which the Indian philosophically goes round instead of 
using his dull axe upon them. A marked climatic ohange was indicated 
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by the much more powerful cutting of the streams, whioh had often 
destroyed the old trail, and had even ohosen new channels through the 
woods, undermining the trees and making wild oonfusion of their 
tangled trunks. For several years the rainfall of Alberta has been 
much above the average, setting springs and streams flowing in what 
were formerly dry “ coulees.” It oan hardly be expeoted that this 
abundant rainfall will be permanent, however. Our month was 
marvellously fine for the mountains, only one day being lost by rain, 
a record whioh may be contrasted with Collie’s experience of continuous 
rain on the Columbia Bide of the mountains two years before. 

As the earlier part of our route has been described before,* nothing 
further need be said of it, except to mention the unusual height of the 
Saskatchewan on August 1 1, when we crossed it. We found fifteen 
lodges of Stony Indians camped on the Kootenay plains near the foot of 
Sentinel mountain, but on the wrong side of the great river, which had 
not yet been fordable. As we passed they were just breaking camp in 
picturesque oonfusion, dogs barking, women taking down the canvas 
irom the conical frame of polos, and looking up piebald or buckskin 
ponies to pack their household gods upon, and men putting their saddles 
on riding-ponies. After shaking hands with my old friend Jimmy 
Jacob, we secured Sampson Beaver to guide us over the ford, his sister, 
Becky, a bright-faced girl who talked some English, bestriding her 
horse and coming along as interpreter. 

The river can only l>e forded where split up into numerous ohannels 
b\ low wooded islands, and before leading us over SampBon tried the 
ford himself, partially stripped so as to swim with his horse when lie 
lost hiB course in the muddy water. He was a very lively and graoeful 
bronze statue as he made his way across, but quite belied his namo as 
far as physique was concerned. 

< asning back, he led the way, and our band followed with no mishap, 
except that a pack-pony, edging too much down-stream, got into deep 
^ator and had to swim. 

Our course now turned up Cataract river, following a poor tiail 
seldom trodden of late years, scrambling down into canyons to cross 
tributary streams, but usually keeping on the rough talus slopes of the 
mountains, or along moraines hundreds of feet above the boiling river. 

ho fine doublefold of Sentinel mountain stood just opposite us, and oil 
ahead were splendid cathedral-shaped mountains, the most prominent of 
which we named Minster mountain. This peak is well seen from the 
prairie land of the Kootenay plains. 

Instead of following up the west fork of Cataract river loading to 
( ataract pass, we took the north-west one through a wide unexplored 

,,,, ' ul ' • “ 'louut Hruwn and the Source, of the Athabasca," 
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valley, intending, if possible, to follow it to its head, and then seek a 
new pasB to the Brazeau. Remnants of a very old trail showed that the 
valley had been entered by Indians, and teepee poles rotting on the 
ground at two points where there was some grass indicated their halting- 
places. 

The trail oan be followed only for short distances, and a good deal 
of chopping was needed to open a way for ponies, while at one place we 
had to lead them among the boulders along the edge of the river, here 
a raging torrent. To the north-east the valley was walled by an un- 
broken range of highly tilted mountains like a steep slate roof; but to 
the south-west the cathedral type prevailed with a gentler dip. 



FOOTHILLP, LITTLE RED RIVER. 


For 10 miles the valley is straight, following the strike of the 
mountains, but it then ourves to the west, and the river splits into 
small creeks. Here we scrambled up a steep- wooded slope, and camped 
at 7200 feet, not far below timber-line. On the brow of a hill over- 
looking the valley and opening out a wide mountain view, we found 
several great springs gushing out and forming thick beds of travertine. 

My brother climbed the mountain to the north-west, finding it to be 
t’OOO feet high, naming it Mount Franoes ; and later we explored the 
main stream in the valley, following it up through a chain of lakeB, the 
lowest at 7000 feet with forest-covered shores, then a very striking 
waterfall and a lake at 7500 feet, completely rook-enclosed, and fed by 
streams from a glacier a few hundred feet higher. Making our way 
around the oirque-like valley over very rough talus, we found another 
lake to the south-east just above tree-line, the most striking of them all, 
with blue-green water and a cliff 1500 feet high on one side. The lakes, 
though only three-quarters of a mile long, are as magnificent in their 
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way as Lake Louise near Laggan. All but the lowest one occupy rock- 
basins hollowed by small glaoiers when the snow-line was lower than 
now. 

Following a small stream north-west from the oamp with our ponies 
next day, we soon rose above timber-line on our way to the lowest yoke 
of the mountain wall between the Cataract valley and the Brazeau. 
Though the rough small stones, uncovered with vegetation for the 
most part, annoyed our unshod ponies, we presently came to the foot of 
the ridge, and then scrambled up the slaty talus slope to its summit, 
where we had to decide whether to risk the unknown descent to the 
Brazeau or turn back the way we had come. The elevation of the 
yoke is 8600 feet, nearly 1000 feet above the highest pass we had 
crossed with ponies hitherto, and there was no sign of a trail suggesting 
that Indians had gone that way before. 

From the ridge we had a glorious view of the mountains around, 
most of them from 9000 to 11,000 feet high, and oarrying small glaoiere ; 
of the densely wooded valley of the Brazeau, which flowed about 2 miles 
off, but nearly 8000 feet below ; and of Brazeau lake and the great glacier 
beyond it gleaming in the distance, the goal that we had set before 
ourselves in the beginning. 

We quickly decided to risk the desoent, and Boon our ponies were 
slipping and stumbling down the steep slope, partly over soft snow- 
fields, but often over loose (UbrU which rolled and Blid beneath them, 
lleaohing the valley of a snow-fed stream, we had rather better going, 
until this out its bed down into a canyon, and finally plunged over a 
vertical fall of 100 feet or more. After trying in vain to pick a trail 
over the mountain, we at last led our tired and footsore ponies down 
the bed of the torrent, almost to the edge of the fall, and then made 
them soramble up to the right, where a Bmall shelf gave a foothold to a 
few trees. From thiB it was easy to reach the foreBt slope, and as 
darkness fell we pitched our camp among the spruces, glad to have 
conquered, but not anxious to go back over the route again. 

We were still 1500 feet above the ford of the Brazeau, near its forks, 
but two hours of steep deBoont among the trees brought ub to the trail 
along the valley, the best beaten highway since leaving the Saskatche- 
wan. Even here fallen timber gave us great trouble, but at last we 
reached the ford at 5820 feet, and turned up the valley of the north 
fork of the Brazeau to the lake of the same name. The trail is in better 
condition from the forks to the lake, and for 5 miles along the lake- 
shore than elsewhere ; but from the dolta of the north fork at the upper 
end of the lake, the trail is faint and hard to follow. Keeping to the 
left side of the valley, we oame to a full stop about 6 miles up, a huge 
moraine of blocks of limestone as large as a cottage lying right across 
the valley. We were still several miles from the glacier, and it was 
uecossary to get nearer it if possible. 



THE BRAZEAU ICE-FIELD. 


507 


At last a vague track was found among the boulders leading over 
the moraine, and beyond it an enohanting little valley with half a mile 
of prairie for the horses, thick groves of rather Btunted spruces for fuel, 
and as a water-supply a dear stream leaping into the valley in. a lofty 
waterfall, and ending in a pond without a visible outlet. Doubtless 
the pond drains through the moraine to the river below. 

Our moraine camp was at about 7000 feet in what was probably the 
ancient river-valley before the moraine ©tossed it. Since that event 
the river has broken its way through, and out an almost impassable 
canyon half a mile to the south. From this beautiful oamp we had m 
broad view of the ice-field 4 miles to the north-west, and laid our plana 
for an attack upon it next day. 



IIKA/EAU SHOW-FIELD, FltOM MollUKL CAMP. 


We were rather late starting in the morning, having lost time in 
improvising alpenstocks from small spruces and steel nails, so that by 
the time the valley had been skirted and a rocky ascent climbed to the 
edge of the nearest glaoier it was nine o'clock, and the sun was already 
strong. On our way we passed a very desolate lake half a mile long. 
The ioe-fiold is broken by a long and very precipitous mountain ridge, 
the foot of whioh we decided to follow on our way up. The going was 
good for a mile on the bare glaoier until the snow was reached, when 
the slope became steep, and the soft snow made very heavy walking. 
Tiring of this, we tried the mountain-side, but, after wasting some time, 
found it impraotioable, and returned to the snow. At one o’clock we 
reached the top of the ridge which nearly outs the snow-field in two, 
and found ourselveB 10,000 feet above sea-level. The highest point of 
the mountain rose less than a mile to the north-west, but in very 
forbidding cliffs, so it was decided to attack it by a slope of snow on 
the south side. At our present elevation the snow was harder than 
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before, and the walking was fairly good, though we had to make a 
oirouit round some large crevasses. Soon the slope became steeper, bo 
that footholds were hard to make, and the surface, softened in the sun, 
begun to slip in great sheets beneath us, threatening to sweep us with 
it. Halting on some projecting rooks at 10,550 feet, we considered the 
situation, and concluded regretfully that further climbing was too 
dangerous to be risked. A olinometer reading from our earlier halt 
makes the top of Brazeau mountain, as it may be oalled, more than 
1 1 ,000 feet, so that we were still several hundred feet below the top 
when we turned back. 

From our perch on the rooks there was a magnificent view of the 
central Rockies, including the Columbia ice-field, and the bearings of a 
number of points were taken ; but there were very few summits rising 
prominently above the rest, and we oould not be sure of the mountains 
marked by Collie 20 miles to the south. 

Immediately below us we had the Brazeau snow-field, 8 miles in 
length and 4 in breadth, rising into two white mounds towards the 
south, and sinking away to dirty surfaces of ioe in the valleys to the 
east, followed by muddy torrents forming the headwaters of Brazeau 
river. Toward the north there was a profound and desolate valley, 
whose outlet we oould not see, and to the west the green valley of 
Poboktan or Owl creek, a tributary of the Sunwapta, the eastern branoh 
of Athabasoa river. The Brazeau Bnow-field sends most of its drainage 
into the Saskatchewan and Hudson bay, but part into the Athabasoa 
and the Arctic ocean. 

The mountains toward the east were somewhat lower than toward 
the south and west, but almost every peak in sight carried snow-fields 
and glaoiers ; none of them, however, except in the far south, as large as 
the one we had traversed. 

Glissading on the Bteeper slopes and wading through the soft snow on 
gentler parts, we made haste to reach camp before nightfall, but had one 
mishap before leaving the snow-field. I was in the lead, following our 
morning’s footprints somewhat carelessly, when I plunged through the 
snow into a wide orevasse whioh we bad crossed on the snow-bridge 
going up. Fortunately, my alpenstock crossed the ohasm as I fell, 
partly supporting me, and my brother and Mr. Burwash tightened the 
rope and quiokly helped me out of my unoomfortable position. 

After more than eight hours on the snow, we were glad to reaoh the 
rooks again near the end of the glaoiers, and, passing the small lake, made 
our way to oamp just at dusk, where a splendid dinner of mountain 
sheep awaited us. 

On the following day I waded several of the glaoial streams and 
climbed to the lowest ool towards the south-west, so as to complete my 
map. The route included 1£ mile of glaoier and snow-field, and crossed 
a small nunatak, evidently not long free from nM, but liohens, mosses. 
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phloxes, daisy-like flowers, and a yellow oomposite are already growing 
on it. The ool is at 9800 feet. 

All the glaoial tongues show signs of recession, a hare morainic belt 
reaching for a few hundred yards below ; and the tree-oovered moraine 
4 miles away near our camp evidently indicates a muoh greater develop- 
ment of the ioe some hundreds or thousands of yearo ago. 

On our way baok to Morley we followed up the west fork of Brazean 
river and crossed Cataract pass, halting for a day to climb a mountain 
near the head of the pass, so as to complete our map of the region to the 
north-west. Our camp was at about 7000 feet, and the mountain, whose top 
it* not more than three-quarters of a mile away, reaches above 10,000 feet. 
Unfortunately, an impassable cliff met us at 9830 feet on the west side 



UP TUB SASKATCHEWAN, FBOM KOOTENAY PLAINS. 

v here we attacked it, and we were obliged to content ourselvos with the 
view up and down the pass and across the opposite range toward the 
gieat snow-fields of the central Rookies. We named the point Mount 
Stewart, after our former companion, Prof, L. B. Stewart, who had 
prepared the original map of the region. 

From Mount Stewart we made a start for home, with slow travelling 
on the bad trails to the Kootenay plains, but averaging 30 miles a day 
for the last four days, our pomes having by this time very light 
paoks. 

It is worthy of note that the mountain sheep, which have been little 
hunted of late years beyond the Saskatchewan, are becoming numerous 
and tame. We came within fifty yards of an old ram on the north-west 
fork of Cataract river, and had a dose view of a flock of seven on our 
way up to the high pass toward the Brazeau. Another flock of five 
ambled away from us soon after we started our climb of Brazeau 
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mountain. Their khaki is Bplendid protection 'on rocky mountain-sides, 
but betrays them when feeding on green lower slopes. 

In olosing this paper, attention should be called to a statement made 
by Prof. Collie in the interesting aooount of his last work on the 
Columbia side of the Hooky mountains, that his previous explorations 
were on the eastern side of the Rockies.* In reality his excellent map 
covers only the central ranges, and there are several parallel ranges to 
the north-east, each somewhat lower than the former one, until the last, 
rising only to about K0O0 feet, presents the great wall of rock toward 
the prairies from which the name Rocky mountains waB derived. 
These north-eastern ranges have a width of 35 miles, as shown in the 
Brazeau valley, and include three or four ranges separated by lateral 
valleys to the north-east of Brazeau lake, the last point which he shows. 

It is worthy of mention that on his map, as well as on the map 
published by Wilcox in his sumptuously illustrated ‘Rockies of 
Canada,* through some oversight no oredit is given for the parts taken 
from the map prepared by 31r. L. B. Stewart for my last paper, t though 
the whole of the region around Athabasca pass, Fortress lake, and the 
Brazeau and Cataract l ivers has been oopied from it, including passes and 
elevations. It is duo to Air. Stewart that bis pioneer work should be 
recognized, when < >thers who have done less work in the region are 
referred to as authorities. 

I wish to say a word, also, in regard to nomenclature. The Canadian 
Pacific authorities have introduced the name Wapta for the Kicking 
Horse river, apparently nnawure that Wapta is simply the Stony word 
for “river** in general, arul should not be applied specifically to one of 
the minor rivers of the region. Collie has employed the name also for an 
ice-field near the source of one fork of the river. Finally, Wilcox uses 
the name Whirlpool river foi the Sunwapta, or east branch of the 
Athabasca. As the same name has long been applied to a tributary 
coming into the Athabasca from the Committee’s Punch-bowl to the 
south-west, it is evident that the new use of the name can only make 
confusion. 


TRAVELS ON THE BOUNDARIES OF BOLIVIA AND 
ARGENTINA. 

By Baron ERLAND NORDENSKIOLD. 

The boundary between Bolivia and Argentina is remarkable foi its great 
diversity, as within a restricted sphere the traveller meets with vast 
tablelands, snow-clad fells, wild mountain valleys with luxuriant 


* 1 teographiml Journal vol. x vii p 252. 

+ Ibid., vol. v No. 1. 
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primeval forests, enormous plains, overgrown with brushwood, etc. 
Thus far did the rule of the Incas formerly extend to the south-east. On 
the mountain plateaus lived people tributary to them, while independent 
tribes inhabited the mountain valleys and the Chaco. To this very day 
various Indian raoesllive there, widely differing in origin, manners, and 
customs. 

Varied scenery, innumerable fossils of pleistocene mammals, memorials 
of a prehistoric culture, and Indians— who had had little contaot with 
civilization— woro the inducements that enticed myself and companions 
to start for the spur of the Andes towards “ El gran chaco.” There were 
live of us — R. E. Fries, botanist; Count Eric von Itoaon, ethnographer; G. 
von Hofsten, ornithologist ; myself, zoologist ; and E. Roman. 

These parts have not been visited by many investigators. Those of 
most importance are Weddel, Crevaux, Lorenz, I J ieronymus, Braohebusoh, 
Uhle, and Borolli. Certain portions of this borderland, even if well 
known as regards geography, are in other respects but little studied, 
the least-known regions being often found in close proximity to 
civilization. 

On March 25, 1901, Fries and I left Stockholm ; von Bosen and von 
Hofsten not starting from Sweden till August 15, and joining us at 
Salta on September 25. Roman was a member of the expedition from 
May R, 1901, till February 1G, 1902, when he left on aocount of 
ill health. 

As it is quite unnecessary to encroach on the space oE this journal by 
any description of our voyage out, let me bog the reader to join us at 
Salta, a small town in North Argentina, which formed the basis of our 
excursions on the l>oundary between Argentina and Bolivia. 

On May 12 Fries, Roman, and I arrivod at Salta, chief town of 
province of same name, having 10,000 inhabitants. We at once began 
our preparations, engaging servants, procuring mules, provisions, etc. 

This having been duly accomplished, wo startod from Salta on May 

next day arriving at San Pedro, dose to Esperanza sugar mills in 
Jujuy province, whence wo rode towards the left to the northern 
extremity of Sierra Santa Barbara, which ridge here forms the last spur 
to the Chaco. So as to reach the sierra from San Fedro, we were forced 
to cross the Bio San Francisco, which river, not very far from the 
northern extremity of Sierra Santa Barbara, unites with Bio Bermejo 
and, bearing the last-mentioned name, Hows on to Rio Paraguay and the 
Atlantic. To the west of Rio San Francisco there are several important 
places, but east of it only small settlers' huts and a tract that to my 
knowledge has hitherto been .visited by no other scientist than Brache- 
busch, the geologist, who, in 1880, travelled through the most northern 
parts of the Argentine Republic, his mission being to study the 
occurrence of petroleum. Our knowledge of the geography and geology 
of these regions is all based on the results of his travels. 
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At Quinta, a small rancho in the primeval forest, we pitched our 
oamp, and our soien title investigations were carried on either in its 
proximity, or during excursions in the neighbourhood. Near Quinta 
there arc several hot springs, some with fresh, others with salt 
water. Some 3 miles off, or rather more, there is Laguna de la 
Brea, a small lake containing water, petroleum, and dissolved salts, 
Rowing into it from certain springs. Animal life in the hot springs 
is very poor in specieB, but rich in individuals. Water of a tempera- 
ture of close upon 50° 0.* was inhabited by a small crustacean, an 
ostracode. Some of the hot springs at Quinta cause the formation of a 
lakelet, the water of which is saturated with salts. Animal life in the 
lakelet is far ri'oher than in the springs, even as regards speoies, the 
number of individuals boiDg vory large. We found hero a viviparous 
small fish, a mollusc (Hyrfrobia sp.), etc. It is very interesting to observe, 
in suoh a salt lakelet as this — whioh also has a supply of fresh, pure 
water — some forms of life which later on, in tlin struggle for existence, 
play a subordinate part, here, thanks to their being inured to the salts, 
developing in vast masses in the salt water. These forms, able as they are 
to exist under very different conditions of life, and proceeding from a 
large number of species, in all probability would continue to exist even 
if a general change were to occur of those conditions common to animal 
life in fresh and salt water. 

Laguna de la Brea is devoid of macroscopic animal life. Vegetable 
life Beems to bo limited to one or two algw, and a colony-forming 
bacterium. Microscopic animal life is likewise very poor here. Fresh 
water is rich in individuals, but not so rich in species as in Europe, 
probably because there are few large water-basins, and those there are 
offer but small variation of the outer conditions of life, thuB giving little 
opportunity for the development of new species. 

Quinta, as previously mentioned, is in the primeval forest, a lofty 
wood following the sierra, while at some distance from the ridge, tho 
brushwood begins, the forest accompanying the more stony and the 
brushwood the looser ground. In the forest animal life is not so 
abundant as is fondly imagined on first reaching the tropics. We were 
at Quinta, however, during the dry season, when everything lies dormant, 
and the animals must bo sought for in their hiding-places. Tho dry 
season here occurs in winter, but the hibernation of lower animal life is 
caused by the drought, and not by the relatively oold nights. In the 
damp meadows almost exaotly the same abundant animal life prevails as 
during the rainy season: the snails here do not creep down in*o the soil 
and place a “ dry-season lid ” on their shells, as is the case in the forest 
and on the slopes. 

* At this temperature there are numerous ostracodes, and at 51° C. some single 
imlffidnals. 



TRAVELS ON THE BOUNDARIES OF BOLIVIA AND ARGENTINA 518 


The Creoles had spo&en to ns of old dwelling-places, so-called 
“antigales” wheie treasme had vainly been sought We made as 
systematic an investigation of them as the shortness of our stay permitted, 
and suoceeded in bringing to light much that was of interest. These 
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dwelli ng-plaoes are very numcious, and some seem to have been oi im- 
potence An armadillo (Dasypus sutinctui) shows the scientist where 
such dwelling-places have formally existed, as, when digging its hole, 
the animal throws up pieces <>f pottery embedded in the soil Nothing 
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above ground now testifies to where the villages have formerly beon 
situated, except possibly the remains of some mound or other in the 
primeval forest. In all probability the culture of these ancient inhabi- 
tants was pure Ohacensic, though greatly influenced by those Calchaquis 
living in the west. The most interesting discovery, made by Botnau, 
was that of a burial-place, where, above the skeleton of a full-grown 
individual, five urns containing children’s skeletons were brought to 
light. One of these urns had been taken out before our arrival, and was 
then in the hands of a settler. Some of the urns are said to have been 
broken by people digging for treasure. These urns aro ornamented with 
fantastic faces. The children’s skeletons aro somewhat burnt. Among 
the ornaments are somo specimens of a sea-shell (Oliva sp.), which has 
probably been obtained by barter from some tribes living in the west. 
It waB a vory usual thing with the Calchaquis to bury children in urns; 
but the burial urns used by the Calchaquis are different to those 
used here on the bordors of the Chaco. Whoroas the ornamentation of 
the Calchaquis is intricate, with fine, beautifully composed animal 
figures, here wo found a plain, purely linear ornamentation. The 
CalchaquiB ornaments ure, us a rule, painted ; while these are simply cut 
in the vessels. Another burial-ground was also examined, and there, 
among other things, wc found a skeleton with a pipo-liko object in its 
mouth. On closer examination this proved to be the upper part of a 
human humerus, from which the spongy tissue had been extracted. 

Excavations of dwelling-places resulted in much that was of interest, 
proving that the art of modelling occupied a rather high position. As 
a general rule animal motives have been chosen. Ornaments seem 
mostly to have consisted of shells. Objects of oopper aro very rare. 
When the Spaniards conquered these and other adjaoent tracts, it is 
probable that this slight culture as Lafono Quovcdo supposes to have 
been the case with the culture of the powerful Calchaquis— had already 
reached its culmination, and was on the wano. The dwelling-places all 
lie at some distance from water, which proves oitlier that the streams 
have changed their courses, nr that the rainfall is now less. Ten Kate 
made an almost similar observation in tbe Calcliaquian valleys. 

During our stay at Quinta, Fries and Boman undertook a long 
excursion over Sierra Santa Barbara ; the alpine flora and various regions 
of vegetation were studied by our botanist. From Quinta we started for 
EBporanza, and after some delay on the road we finally arrived there on 
August 31. By far the larger number of the hands at this large sugar- 
mill are Indians, Matacos, and Chiriguans. They come from Bolivia and 
Chaco in search of food, and thon get work. Indians are not bad workers. 
This contact with civilization, however, greatly demoralizes them; they 
are decimated by smallpox and a kind of galloping consumption. The 
mill-owners are Englishmen— Leach Brothers, known for having 
descended the Berinejo through the Chaco to Paraguay 
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After a time we returned to Salta, where we found vonKosen and von 
Hoffiten. Having made Anal preparations with regard to fitting out the 
expedition, we left Salta for Puna de Jiijuy. We ohose the route 
through Quehrada del Torn, and not only in the Salta valley, but also 
in this quebrada, excavations were made. These quebrudas leading to 
the tablelands are of a peculiar character. The rich vegetable life of 
the lower regions reigns part of the way, blit by degrees the landscape 
becomes monotonous, columnar cacti being seen in vast numbers. 

Our seoond headquarters wore made at Moreno, about 11,500 feet 
above sea-level. The kind of rock prevailing round our camp was 
quartzite sandstone containing trilohite, and as this is much compressed, 



OJO 1)E AQUA, l'ltS-COLUMBlAN PCKBI.O IN QU KORA 13 A DM, TORO. 

good fossils are rare. The vegetable formation is a “ puna/’ a dry high- 
lying plain with low bushes. The central point of the puna contains a 
large salt lake or Balt marsh, tho shores bearing sparso halophyte vegeta- 
tion. Animal life is very deficient, but comparative studies of the forms 
found here and those occurring in the valleys and the Chaco would 
doubtless prove of interest. High fells surround this elevated tableland, 
the highest being Nevado do Cliani, about 20,000 feet. The mountain 
slopes taar numerous cacti, many with beautiful flowers. The rainfall 
in the puna is very slight, tho puna forming a close 1 water-basin. The 
streams are few in number and come to an abrupt termination. Muoh 
weathering is apparent, but the brooks simply entry down to the plain 
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fine silt and saml, leaving stones and gravel in the vicinity of the 
mountain, the salina only receiving the salts dissolved in the water. 
There are large fields of drift sand. The plain 1 b so utterly devoid of 
large stones that, on Beeing a stone in the immediate vioinity of the 
salina, you feel convinced that it is a stone axe or remnant thereof, or 
that very near there is the site of a dwelling, and that the stones have 
been brought there for building purposes. The central portions of the 
salina consist of common salt, whilo the outer, at any rate on the east 
side, are of borax. The salt crystallises into visible layers, from which 
the Puna Indians hew out blocks of aliout 25 kilogs. in weight, two of 
these forming the ordinary burden of a donkey. These Puna Indians, 
the descendants Of the ancient Omaguaoas, then take the salt to the 
valleys for sale. In prehistoric times salt-mining must have been 
carried on here, judging from tho largo, heavy, broad-headed stone axes 
found on the shores of the salina. Similar stone axes — judging from 
what ( 'hantre asserts — have been observed in salt-mines in Armenia, as 
also in mineral salt-mines of Austro-Hungary (Much). Borax occurs at 
times in streaks in the soil, but the really lucrative borax orystallizes 
in balls of irregular size, which are got at by digging and collected in 
sacks, like potatoos. 

Evidently the Puna has never been covered by ioe, as no moraines, no 
erratics whatsoever, are discoverable., Whop stones do intervene, they 
are invariably traceable to the brooks. Glaciers have existed in the 
Cordillera valleys lower down, as is evident. There erratios are seen 
high up on the rocky hills, where no water oould have placed them. 
Enormous masses of material are found here, whioh, totally unsorted as 
it seems, is probably of glacial origin. Let me observe, however, that so 
close to the tropics such different conditions prevail to those of Europe 
that an unschooled geologist like myself cannot perhaps correctly com- 
prehend those formations which are apparently glacial. Probably a 
tract free from ice has occuiTed in the Puna about 3500 metres above 
sea-level, surrounded by valleys filled with glaciers. 

Tho Puna baa formerly been pretty numerously populated. E. von 
Boson examined two important dwelling-places, one at Casabindo, the 
other at Ojo de Agua, 1 myself making collections from some that were 
smaller. Casabindo is well known from the excavations of Max Uhlc ; 
also Ambrosetti and Lehmann-Nitsohe has described a lot of interesting 
things at this place. Contrary to what holds good of those at Quinta, 
these dwelling-places are situated on those few streams and wells which 
never run dry the whole year, never in the proximity of those that are 
only available at oertain times, which are far more numerous. This fact 
is a proof that no change in the rainfall has taken plaoe since these 
spots were inhabited. 

Casabindo has formerly been a very important plaoe or town. Long 
after the invasion of the Spaniards an independent Indian culture reigned 



TRAVELS ON THE BOUNDARIES OP BOLIVIA AND ARGENTINA. 511 

in these tracts. In a grave in a grotto we discovered various purely 
Indian objects, as also a cow-horn. The dwellings have been built on 
the slope of the mountain, and each family has had their burial-place 
dose to their hut, generally in a small cave. Vast terraces have been 
formed for purposes of cultivation. The climate of the Puna being very 
dry, numerous ar tides of wood and skin have been preserved to our day. 
The ceramic art has not reached so high a state of development as at 
•Quinta. The ornaments are few, not graven, as is the oase there, but 
painted. Many ar tides of skin and wood certainly owe their origin to the 
valleys, and have probably been obtained in barter for oulinary salt. 
The Omaguacas (Humahuacas) were probably a tribe subject to the Incas , 
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but do not seem to have adopted their high degree of oulture to any 
appreciable extent. Sea-shells were found in these graves also, as with the 
Calohaquis (Moreno). At ( 'asabindo von Bosen obtained a large number 
of human skulls, most of them artificially compressed. Children’s bones 
in perfectly unadorned urns were also met with here. 

The Puna Indian of the present (lay is a Christian, but retains many 
heathen customs. He has a cross of oactus wood on the roof-tree of biB 
grey stone hut, but outside the door there is a sacrificial altar to the 
earth-goddess Paohamama, to whom he constantly makes offerings and, 
in his heart of hearts, considers supreme. They now possess but few 
objects of their own original manufacture, but the stuffs woven by them 

No. V.— -Ma\, 1903.] 2 m 
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are of patterns with composite animal designs which denote an indepen- 
dent culture long since passed away. In the passes large cairns are 
oonstantly found, and every Puna Indian, on passing, adds a stone and'a 
coca leaf, so that neither he nor his beast of burden may tire on the way. 
In some passes there are small squares of stone erected, into which the 
Indians throw their coca quids. There are some passes which they 
deem it impossible to traverse in safety without making an offering. 
I once tried to calculate the stones in such a heap, and found there were 
more than 50,000. Twigs ornamented with red tassels are also stuck 
into these heaps of stones, and domestic animals are adorned with similar 
twigs in honour of Pacliamama. Evil places exist, and no Puna Indian 
ventures there; grottoes and high mountain-tops being reckoned as 
such. The grottoes at Quatchichooana have been in suoh bad repute 
that a priest had to come and oxorcise the evil spirits. Sleeping in the 
vicinity of the Paohamama stones is considered dangerous, as spirits 
reign supreme at night. 

At a place called Organoyo, von Hofsten ascended a mountain in 
spite of protests from the Indians. As he placed his foot on the topmost 
}>eak of this mountain, one of our mules fell into an abyss and perished. 
However, it iB not always Pachamama that is the avenging goddess. In 
the slopes round Tarija (vide coming pages) it sometimes happens that 
some one fallB over a precipice ; the Jndians then declaro that this is the 
work of evil spirits, and verily they must t>e numerous, since every pre- 
cipice has its own speoial presiding spirit. 

Many peouliar customs obtain with rospoot to the harvest. In 
Tarija, for instance, where the population, though somewhat mixed, is 
closely allied to the Puna Indians, when harvesting begins, a cross is 
set up in the maize-fields, and on it all maize-spadices growing as twins 
are hung. These are called Paohamamas, and bring good harvests. The 
Puna Indians are industrious, though dull witted, unreliable, unex- 
pretsibly dirty, and never take a bath. 

Numerous excursions were made from Moreno to most parts of the 
Puna. Nevado do Chani (20,000 feet) was climbed by von Rosen, Fries, 
and von Ilofsten, They reached the summit, and there found the 
remains of two altars or something similar, round which there were 
some pieces of earthenware, a bead of blue-green mineral, and— -on and 
around the altar — a supply of caotus wood, etc. The so-called altars 
were built square, one side being open, and plaoed sideways with 
regard to their mutual position, thus not directed towards any speoial 
point of the compass. On one of the fragments of pottery a wedge- 
shaped ornament was painted. Similar patterns had been observed by 
von RoBen on pottery from Ojo de Agua, as previously Btated, a large 
pre-Columbian dwelling-place at Quebrada del Toro. Beads of a similar 
kind are invariably found in all places and burial-grounds. The wood 
lay both inside and piled round the walls, and — probably owing to the* 



TRAVELS ON THE BOUNDARIES OF BOLIVIA AND ARGENTINA 61 S> 


air at this elevation being peculiarly free from bacteria— it was in a 
very good state of preservation. Evidently this had been an anoient 
place for sacrifice or signalling, prior to tbo invasion of the Spaniards. 
At the top, consisting of granite, FrieB collected lichens. * The flora was 
poor above the snow-line, which was at about 1R,400 feet. A butterfly 
was found on the snow. Another excursion undertaken by Fries, von 
riofsten, and Boman was pushed as lav west as Puna de Atacama. 

On November 25, for purpose of equipment, von Boson, Boman, and 1 
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returned to Salta through Quebrada do Pumamarca. We left Salta on 
Deoember 18, Boman going via Quebrada de Pumamarca so as to join 
Fries and von Hofsten in Moreno, while von Bosen and the author of 
these lines travelled through Quebrada de Humahuaca. At an Indian 
hut we tried to induoe an old woman to sell us a 11 piedra del raye,” oi 
thunderstone. It surprised me that the Indians of the Puna did not 

* The spot reached by von Bosen, and whioli was then deemed the highest peak of 
the mountain, lies north-west of real summit, where tho mineral is quartzite sandstone. 
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regard the arrow-heads us supernatural, but simply considered them as 
derived from the ancients, their forefathers. That which the Indians 
call thunderstone consists of pieces of red hematite. They are met with 
in the old dwelling-places, and the belief in their having come with 
thunder is prevalent among all the Indian tribes in these parts, as also 
among the Creoles. Probably this idea has originated from meteor 
stones having been observed to fall at one time or other, and therefore it 
has been supposed that all stones with the habitus of meteor stones have 
a similar origin. The old woman refused to sell her thunderstone, 
declaring that she pulverized it and used it as a remedy for rheumatism. 

At Cangrejillos, near the Bolivian frontier, we all met and started 
for Bolivia, arriving on January H, 1902, at Tarija, oamping in the 
vioinity of the town. The valley of Tarija, famous for its fossils of 
pleistocene mammals, is about 6200 feet above sea-level, the surround- 
ing mountains being somo lo,000 to 13,000 feet in height. The trees are 
mostly mimoB&s, though, in damper plaoes, other kinds of trees occur, 
cacti being very numerous. 

As previously stated, Tarija is famous for its fossil mammals. 
Weddel was the first to make oollections, when, in the capacity of 
botanist, he visited this valley in 1875. He obtained a vast number of 
fossils, and, after unhoard-of difficulties, succeeded in transporting them 
to Paris, where they now arc, having been duly classified and described 
by Uervais. An essential part of the material which formed the basis 
of Burmeister's palro on to logical works was also derived from this 
region. 

The soil of the Tarija valley consists of fine dust, with belts of sand 
and gravel. Water has intersected the valley in all directions, forming 
the most fantastic landscape, with rifts and labyrinths. In the uppei 
strata of the soil, the water has in many plaoes brought fossils to light. 
Our work here was crowned with success, <as we obtained skulls and 
hkeletonB of various forms, especially of Mastodon andium Eqms 
cu) vidniSf and of some giant edentates — Megatherium americanum , Mylodou 
robuatus , Leatodon armntua , Glyptodon clavipes , and Scelidotherium capellini. 
Oood material for studies on the individual and sex variation of the 
Mastodon andium was obtained, as also of Equus curvidens . These forms 
are especially interesting, since they emigrated to South America at a 
rather late period, and it is possible to follow a parallel in development 
and obtain material for comparison with contemporary or almost con- 
temporaneous forms in North Amerioa and Europe. Besides the fossils 
already mentioned, wo came aorosB parts of the skeletons of Hippidium 
principalis Eulatus sp., Dasypus sp., Auohvnia sp., Macrauchenia patagonica, 
Macheerodus nwogeus , etc. 

In Tarija man has evidently not been contemporaneous with the 
mastodon and other gigantic animals. When faotors of species and 
bones of fossil mammals are met with together in these regions, a 
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secondary admixture is always traceable. This is what has occurred in 
the grottoes of Ultima Esperanza in Patagonia, hut, curiously enough, 
those that examined this grotto after my investigations have failed to 
comprehend this fact. During the time of the Incas, a very high degree 
of culture obtained at this plaoe. Von Iiosen succeeded in making very 
good finds at the dwelling-places, more especially of arrow-points 
of chaloedon and obsidian, as also of spindle discs and animal figures cut 
in potstone. Objects of copper or copper admixtures were common. 
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having probably a purely Incan origin. Ornaments, amulets, beads, etc., 
were of stone, whereas at Quinta they were of shell, as now used by the 
Chaco tribes. 

On Febritary 24, 1902, we left Tarija for the Bolivian Chaco, the route 
lying across the fells; vegetation was veiy varied, the most glorious 
primeval forests and sombre highland fells being traversed. In these 
mountain valleys we learnt to know the Chiriguan Indians. As is 
well known, they speak Guarani, and coroe originally from the eaBt. 
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The Puna Indians have formerly spoken Quiohna. These Chiriguans 
live in nioe little huts, which they keep beautifully dean and tidy. They 
bathe and wash oonstantly ; sowing a little maize, which forms their 
chief food, and drinking inordinately of chioha, an intoxicant prepared 
in a disgusting way from maize. The Chiriguan bores his nether lip, 
wearing between it and his chin a button “ tembeta,” set with small 
beads out out of stone. Boys begin wearing these when arrived at the 
age of puberty ; at first they have only a small plug of wood, which 
most of them afterwards exchange for a metal button. Their solo inde- 
pendent art is limited to pottery. The pots are adorned with rather 
pretty ornaments of curved lines, which, however, do not offer much 
variation. They bury their dead in giant pots, as is uBual with the 
Guarani people. These pots they bury in a corner of the rancho, which — 
at any rate, on the death of the master of the house — is set on fire. This 
manner of burial will, of course, soon disappear. I have myself dug up 
a double pot containing a skeleton, which it was stated had been buried 
in 1899. It oannot have been much longer ago, since in the spring of 
1902 there was a perceptible smell. These Indians generally live as 
monogamists, though the chiefs, at any rate, take a new wife when the 
first loses the charms of youth. They are said to believe in a life here- 
after — in fact, a very jolly life, with plenty of drink and women galore. 

On March 13 we arrived at the Aguayr^nda mission station, and on the 
15th instant set up our camp at Tatarenda. This plaoe is within a woody 
region forming a transition from the damp highland forest and the dry 
wood of the Chaco. The rainy season was now almost at an end, both 
animal and vegetable life being most abundant. At Tatarenda 1 made 
several experiments with luminous insects. They are very numerous 
hereabouts, and show great divergence in luminosity. For instance, 
there was an elatoride caterpillar (previously observed by Holmberg in 
north-eastern Argentina), the head emitting a red light, while each 
segment was provided with two spots which, like the final segment, 
emitted a green light. The red glow was constant, the green interrupted 
at intervals. "What possible advantage could be derived by the cater- 
pillars from this light? They have no gain in enticing other indi- 
viduals to their side ; nor can the purpose bo that of frightening their 
enemies, as the light would not then be extinguished so soon as the 
caterpillar is disturbed. 

Not far from our camp, a tribe of itinerant Chorote Indians had 
encamped on the borders of a palm wood. We, and more especially von 
Nosen, soon became good friends. They came to our camp, brought all 
sorts of animals for our collections, offered us their ornaments, eto. It 
is wonderful how well these Indians are acquainted with their primeval 
forest, with its innumerable insects. 1 wished to get several specimens 
of a luminous elateride caterpillar whoso manner of glowing was inte- 
resting, evening after evening searohing for it, but in vain. Finally, I 
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showed a couple of Indians the larvae, and after a short time they oame 
baok with many spooimens. I did exactly the same at Quinta, so as to 
obtain a fly-caterpillar, some Mataoo Indians being my helpers there. 

The Chorotes are a very primitive raoe living on the south side of 
Rio Piloomayo, like other itinerant Indians of the Chaco, subsisting on 
fish and wild fruit. Their huts are small, round, and thatohed with 
palm leaves, the domestic utensils consisting of a few coarse earthen- 
ware pots and mussel-shells. They weave cloth of the bast of a bromelia, 
the so-called Chaguar ( Bromelia terra); adorn themselves with ooneh 
shells, beads, and feathers, and wear large pieces of wood set in their 
ears. They obtain lire with wooden sticks. Their weapons are 
bows and arrows. The arrow-heads are of hard wood, being frequently 
barbed. Though the Chiriguans in the mountain valleys have access 
to stone, which is not the case with these Indiana of Chaoo, their arrow- 
heads are of wood. In the pre-( Columbian dwelling-places at Quinta, on 
the borders of the Argentine Chaoo, you never find an arrow-head or 
even a Btone which seems to havo been used as such, whereas in the 
Puaa and in Tarija, von Rosen collected several thousand stone arrow- 
heads and, at the dwelling-places the ground was strewn with ohips, 
which were evidently oaused by their manufacture. Probably the pre- 
historic Indians at Quinta had arrow-heads of wood. 

At Tatarenda 1 made various experiments with a myriapod develop- 
ing cyanogen. These insects are already known to entomologists. The 
gas produoed by a few specimens of this myriapod killed a frog in little 
more than ten minutes, insects dying in far less time. 

From Tatarenda we rode on to Crevaux, on the Rio Piloomayo. The 
Bolivian Government placed an officer and eight men at our disposal for 
this exourBion, of which foroe, however, we only partly availed ourselves. 
The road from Tatarenda to Crevaux takes two days and a half, and 
runs through thickets. The Bolivian Government has built a small 
fort at Crevaux, and stationed a slight foroe there as protection to the 
settlers against the Indians. The vegetation around Crevaux consists 
of a dry thicket without any other vegetation beneath it, a wood in 
whioh it is fatal to lose one’s way, since it is very difficult to penetrate, 
and there is no water, even a few days after a rainfall. The ground 
consists of fine dust, and at ( 'revaux there is not a stone or a grain of 
sand. 

The most important rivers flowing into the Chaoo are the Piloomayo 
and the Bermejo, whioh, though greatly reduoed in size, reach the Rio 
Paraguay. Other streams and rivers lose themselves in the Chaoo. 
Close to the mountains, they deposit stones and gravel, and simply 
carry fine silt out into tbe Chaco. A river like the Piloomayo has no 
determined course, but in the Chaoo divides and distributes itself in 
swamps at random. During the rainy period these rivers, having an 
ahundanoe of water, deposit vast masses of sludge; during the dry 



524 THAVELS ON THE BOUNDARIES OF BOLIVIA AND ARGENTINA* 


season, the quantity of water being greatly reduced, the sludge 
deposited by the river turns into dust, which, blown about by the wind, 
is spread far and wide. 

The loose soil of the Chaoo seems to me, as previously stated, to be 
formed of sludge deposited by the rivers and afterwards transported by 
the wind. It is soaroely probable that sediments carried through the 
air from distant parts should form any considerable portion of these 
deposits. Seotions made through the earth strata of the Chaco prove it 
to be loose, characteristic, unsifted, porous dust, full of the shells of 
numerous land-molluscs. 

In order to comprehend how enormous masses of sludge can be 
carried along by the rivers, we must duly oonsider the rainfall. Where- 
as in the north of Europe it is only during spring that the streams 
transport any large mass of solid material, the rivers of South America 
are thick with sludge during the entire period of the rainy season. 
Storms are also far more violent in these regions than in the north of 
Europe. On the route to Quinta from Salta, the Bio San Francisco is 
crossed. I have traversed it when there was but little water; this 
same river, however, annually claims some victim among those who 
ford it at flood-tide. A rider, wishing to cross the river after rain, 
perished in the attempt, and all that was ever found of horse, rider, or 
saddle was a saddle-bag, everything else had completely vanished. 
The great difference in elevation also favours this acoumulation of silt 
in the Chaco. The rivers come from a height of several thousand feet, 
with an exceedingly abrupt fall into the Chaco, where the further flow 
has a very slight descent. 

At Crevaux we had some contact with the Tobas and Mataoos 
( Notenes ) — tribes whose manner of life and belongings resemble those 
of the Chorotes, who are, however, more given to gaudy trinkets than 
the Mataoos, though far more cleanly and of brighter disposition. 

With our excursion to Crevaux the programme laid down for the 
expedition was finally accomplished. From Crevaux we wended our 
way back to Tatarenda, and followed the Bpur of the CordilleraB as far 
as Bermejo. On approaching the Bierra the route lies through high- 
stemmed primeval forests; farther on the low thickset dry wood appears 
that is typical of the Chaco. During our march we obtained some 
Indian skeletons. On May 13 we reaohed the Esj>eranza sugar mills, 
arriving at Salta on May 17, whence we returned via Buenos Ayres to 
Sweden, where we landed on June 27, 1902. 

Briefly stated, the chief results of the expedition were as follows : — 

Collections of fossil mainmalB from Tarija. 

Botanical, as also zoological studies and collections made in a district 
of very varied nature, collections whioh we trust will be of use, not only 
for purely systematic studies, but also those in phytogeography and 
zoogeography. 
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Ethnographies from the following Indian tribes : Omaguacas, Chiii- 
guanos, Matacos, Chorotes, and TobaN. 

The discovery on the borders of the Cliaoo of dwellings and burial- 
places belonging to a pre-Columbian culture, which, even if not of very 
great importance, is of interest, since it appears distinct from any 
previously known from these regions; showing, moreover, many 
individual peculiarities, evidently derived from inhabitants of the 
plains. 

Excavations of ancient dwelling-places at Puna de Jujuy and the 
Tarija valley, and studies connected therewith as regards the limits of 
the power of the Incas towards the south-east. 

A collection of skulls and skeletons both from a period of culture 
long since past, as also from living Indian tribes. This Bhonld provide 
material for comparative studies of scion tifio interest. 

Furthermore, let me mention the indigitation of pre-( 'olumbian salt- 
mining in Kalina giande in Puna do Jujuy, an industry whioh has 
probably been an important factor in the trading between the various 
peoples. 

Finally, as a curiosity, there is the pre-Columbian place of sacrifice, 
or signalling station, on the summit of Nevado de Chuui, 20,000 feet 
above sea -level. 


ANTARCTICA/ 

By HUGH ROBERT MILL, D.Sc., LL.D. 

Antarctica is the hypothetical Antarctic continent, and Mr. Balch seems 
to have set out in hiB ta.sk of discovering its discoverer with the determi- 
nation that this discoverer must bo an American. The motive is patriotic 
rather than scientific, and the work altogether savours of special 
pleading, in the course of which the evidence is not always quite 
fairly interpreted, and is sometimes not clearly understood. Apart 
altogether from motive and interpretation, the work which has gone to 
the making of this book lias distinct value as a piece of bibliographical 
research, and the book reflects the greatest oiedit on the enthusiasm and 
))ersoveranoe of the author. In noticing his arguments, we wish at the 
outset to xuake it dear that we oannot allow the first premise, viz. that 
the existence of the Antarctic continent as a geographical unit has been 
demonstrated, and therefore we think that the claims of people of any 
nationality are at present of minor importance. 

* ‘ Antarctica.’ By Edwin Swift llalch. Philadelphia : Press of Allen, Lone A 
Scott lfKR 
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We do not consider that tho magnificent demonstration afforded 
by Cook and Bellingshausen that the fabled Antarctic continent was 
a myth was less brilliant as a geographical achievement than if 
one or other of them had proved that continental land lay within the 
Antarctic circle. Since Bellingshausen was unquestionably the first 
navigator to discover land in the Antarctic regions, strictly so called, 
the credit of the first disoovery rests with .Russia, for the same reason 
that the credit of the discovery of Amerioa rests with Spain. If an 
American could be shown to have seen Antarctio land before Bellings- 
hausen, we should welcome the faot and praise the feat quite as 
warmly as if the hero were a British subject. Mr. Balch surely does 
not need to be assured that no British geographer would dream of with- 
holding credit from any explorer on the ground of his nationality, 
least of all if that nationality wore American. 

As regards nomenclature, Mr. Balch uses the word “ Antarctica M to 
express the mass or masses of land in the neighbourhood of the south 
pole, as first employed by Mr. J. (x. Bartholomew. lie uses the expres- 
sion “the Antarctic” to include, in addition, the sub-antarctic islands, 
even going as far north as Bouvet island and Kerguelen. He criticizes 
the subdivision of the Antarctic area into quadrants by Sir Clements 
Markham, but does not show any reason for supposing that the use and 
nomenclature of these quadrants was more than a temporary expedient 
to assist contemporary exploration, so that this point need not be 
entered into. 

Mr. Balch goes very fully into the beginnings of speculation and 
exploration as to the Antarctio regions, citing his authorities with 
much care. On the vexed question of the land found by Vespucci, 
supposed to be in . r j2 ’ he considers that this land was South 
Georgia. A vast amount of labour is given to a discussion of the chart- 
ing of the southern extremity of South Amerioa from Ruysoh onward ; 
but the real interest of the book begins with tho advent of DirkGerritz. 
Following Hugo and Wiclmmnn, it is, of course, impossible to support 
the claim of this Dutch sailor to have discovered the South Shetlands, or 
to justify the use of his name to designate that region. But Mr. Baloh 
lias seen in the Royal Archives at the t Hague tho manuscript of in- 
structions for the voyage of tho Nassau fleet in 1023-26, containing 
depositions of two members of the ill-fated expedition of the “ five ships,” 
lioth of whom wore shipmates with Dirk Gerritz on tho Blijde Bootschap. 
These are cited in Dutch and English. Jacob Dircxz states definitely 
that that unhappy vessel was driven south only to 56° S. Laurens 
(loess, after the loss of his ship, served with the Spanish admiral Don 
Gabriel de Castiglio on the coast of Chile, and declares that in 1603 he 
went to 64° S., “ where they had much snow,” but made no mention of 
land. As Wiohmaun pointed out when he discovered the document, 
this is doubtless the origin of the vague story whioli attached itself 
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to the name of Dirk Gerritz; but Mr. Baloh keeps to the opinion 
that some one had seen mountainous land in 60° S. at tho beginning of 
the seventeenth century. 

On page 72, after a brief sketch of Cook’s epooh-making second 
voyage, our author states, “ . . . Antarctica was not discovered, a fact 
whioh would seem to rank the voyage of Cook as of much less importance 
Ilian the voyage of Wilkes.” If such extraordinary reasoning were to be 
allowed, ono might say far more justly of the first transatlantic voyage, 

“ . . . North America was not discovered, a faot which would seem to 
rank the voyage of Columbus as of muoh less importance than the voyage 
.if Cabot.” 

In dealing with events subsequent to the voyage of Cook, Mr. Baloh 
does not refer to tho very extensive sealing trade whioh attracted a 
groat number of British sealers to South Georgia before American com- 
petition began ; but he quite rightly devotes a considerable amount of 
spaoo to the doings of the American sealers from 1800 onwards, because, 
although their British competitors were probably always the more 
numerous, the Americans were the more communicative, and possibly 
the more prosperous. 

Captain Fanning’s story of the meeting of his companion Captain 
Nathaniel 15. Palmer with Bellingshausen is one of the most picturesque 
pieces of that fine old sailor b remarkably picturesque book. Mr. Baloh 
points out quite coirectly that M. Ar^towski states that the meeting 1 b 
also referred to by Bellingshausen. So it is, but Fanning's details are 
not confirmed. Bellingshausen only refers to the statistics of sealing 
given to him by Palmer. He could not have accepted Palmer’s offer 
to pilot him into Yankee harbour in Deception island, for his chart of 
the South Shetlands shows that island without any internal harbour; 
that he had seen it from some distance is, however, made clear by 
the faot that a part of the coast is dotted in— no doubt tho break iu 
the crater- wall which forms the entrance to Yankee harbour. Bellings- 
hausen called Deception island Tiele island, as a oompliment to the 
BusBian consul-general at Sydney, who had told him of the discovery 
<>f the South Shetlands. Mr. Balch accepts Fanning’s statement 
that Bellingshausen named the land reported by Palmer south of the 
South Shetlands Palmer Land on the spot, and “ by this name it is 
recorded on the recent liussian and English charts and maps which have 
been published sinoe the return of these ships.” Fanning’s book was 
published in 1833, only two years after the appearance of Bellings- 
hausen’s book and atlas, in neither of which is Palmer’s name given to 
any land, nor is the existence of an}* land between the South Shetlands 
and Alexander Land referred to in any way. It ia obvious that either 
Bellingshausen suppressed most important facts, or that Fanning gave 
an exaggerated report of the interview with Palmer. In any case, 
Bellingshausen can hardly be cited in corroboration of Fanning’s story 
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Fanning's services to Antarctic exploration wore nono the less of great 
importance, and Mr. Baloh rightly claims for him and Powell the 
credit which is thoir due. ToweH’s ohart of the South Shetland?, pub- 
lished in London in 1822, and roprodticed in the book, is probably the 
first on whioh the name of Palmer Land appears, and tho name was 
apparently given by Powell, not by Bellingshausen. 

Morrell’s book of travels is, we doubt, taken too seriously by Mr. 
Balch. We know no romance of the sea that is more amusing reading 
on aooount of ihe highly imaginative atmosphere in which the boastful 
mariner lived and moved. Probably enough he did make a voyage in 
high latitudes; if he sailed westward from south of Kerguelen, he might 
conceivably have followed the particular track with which his name is 
associated, but as evidence in any question of priority of discovery we 
consider Morrell’s book to be absolutely worthless. Beynold’s statement 
as to tho high latitudes made by American soalers on the ooast of 
Graham Land before 1828 is more satisfactory, but there are no particulars 
to give it the status of positive evidence. 

Mr. Baloh allows that “ there appears to he no doubt that Balleny 
had a glimpse of the mainland of East Antarctica,” yet he claims for 
Wilkes the credit of first discovery . The matter is unimportant, as 
Wilkes knew nothing of Balleny, and had written orders from home to 
explore that part of the Antarctic region in which he discovered land a 
day or so before it was also discovered in the same place by Dumont 
D’Urville. It may be that Wilkes has not always received due credit in 
this country. His courage in conducting a dangerous voyage with utterly 
inadequate ships and equipment deserves high praise. Giving Wilkes 
full credit for sighting points of land behind a long ice-barrier, and 
allowing that he called that land the Antarctic continent, we oannot 
see that he either proved that continent to exist or was the discoverer 
i>f it. It might be a ohain of islands locked up hy ice, and, if sighting 
points of that ohain constitutes discovery, Bellingshausen and Balleny 
must come first. Boss proved that there is a vast extent of very high 
land south of tho Antarctio circle, but the evidence that it ib in the geo- 
logical sense “ continental ” was first furnished by Sir John Murray, 
oasodon the disoussinn of the sediments collected by the Challenge r , and 
rince strengthened by the rock specimens obtained by other expeditions. 
In the geographical sense the Antarctic continent has not yet been dis- 
covered, unless indeed the Discovery and the Gauss have done so in the 
present century. 

Mr. Balch, we fear, overestimates the importance of a traveller’* 
assertions or beliefs, and underestimates the amount of proof required to 
substantiate them. When he says that 41 Bouvet and Kerguelen were 
disbelieved in and sneered at, nevertheless their discoveries have stood 
he test of subsequent exploration, 1 ’ he is only half right. Subsequent 
exploration showed merely that they had seen land ; their own “ dis- 
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oovery w in each case was the Antarctic continent, and poor Kerguelen 
was himself the unhappy disooverer of his own mistake. 

Mr. Raich is unjust to the memory of Sir JaraeB ('lark Ross, though 
the latter may have been unduly hard oq Wilkes in discrediting his 
discoveries. We feel sure that Ross was not aware of Wilkes's orders 
dated 1838 at the time he wrote of the American and Frenoh expedi- 
tions, 14 that the oommandors of eaoh of those great national undertakings 
fahould have selected the very place for penetrating to the southward, 
for the exploration of whioh they were well aware, at the time, 
that the expedition under my command was expressly preparing, 
and thereby forestalling our purposes, did certainly greatly surprise 
me.” Rut Mr. Raich is not aware that D’Urville had no orders for his 
second Antarctic voyages, but set out avowedly with the object of fore- 
stalling Ross and securing the honour for France. He had a perfect 
right to do so ; but the knowledge of the fact that he had acted in this 
way is sufficient foimuation for an expression of irritation. The judgment 
quoted by Mr. Raich as passed on Ross by Dr. J. W. Gregory, “But 
Rose's range of interest was narrow ; he did not land on the mainland 
ne discovered, and would not let his doctor, McCormick, . . . also rests, 
we believe, on imperfect information. Robb’s interests were peihaps too 
wide, fur he was an enthusiastic natural history collector as well aB an 
accomplished magnetician and an able commander. It was his duty to 
think first of the safety of his ships, and the incident as to forbidding 
the landing of Dr. McCormick assumes a different complexion when it 
is known that by the rules of the service one medical officer must always 
be on hoard a man-of-war, and that on the occasion when Dr. McGormic 
bogged in vain to be allowed to land (as stated in his own book, vol. i. 
p. 102), it was Dr. Hooker's turo to go ashore. Soience lost nothing on 
that oocaBion by ] toss’s refusal to alter the equitable arrangement for 
the doctors to land alternately. 

3lr. Balcli has done a patriotic servioe, and also a serrioo to science, 
in setting out the real achievements of Charles Wilkes, and he has 
tmooeedod in bringing together a large number of leferences to Antarctic 
literature, some of which did not appear in the hastily compiled bi io- 
graphy of the 4 Antarctic Manual.* He has also corrected an error m 
that bibliography, due, by the way, to a transcript without verification 
from an American journal, and for this we are grateful. 
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THE LAKES OF THE BALKAN PENINSULA.* 

By Dr. KARL PEUCZER, Vienna. 

In the atlas of the lakes of the Balkan peninsula, just published, Prof. Cvijiu has filled 
a distinct gap in our knowledge of the lakes of Europe. The atlaB forms the carto- 
graphic section of his great lake studies, of which the literary part will appear in 
the course of this year. Some of the main results of his researches into the forms 
of lake-basins and their origin have already been communicated to the Journal , 
and provisional bathymetrical maps have been published of the three largest of 
the ten actual lakes mapped in the atlas (the other lake-basins represented are 
marshes). The atlas contains the final maps, on the scales of 1 : 100,000 and 
1 : 75,000, with full detail and distinctive colouring. Following the example of 
the atlases of the Austrian lakes and the maps of the English lakes which have 
appeared in the Journal , both the lakes and the country surrounding them are 
contoured and coloured in appropriate tints. The map characteristics also disclose 
an abundance of now facts. Places covered with reeds, steep rook slopes, and 
more particularly the remains of ancient shore-lines, are clearly indicated. A 
special map, worked out in admirable detail, shows the neogene extension of the 
lakes of the peninsula. The present lakes are clearly relics of the large and deep 
lakes of the beginning of the Tertiary period, surviving from the general drying up 
of the region. Only the Ohrid and Scutari lakes, as laid down from the excellent 
surveys of the Austrian officers, show the original forms in tbeir present outline. 
The detailed new surveys of the Servian savant have revealed important and 
hitherto unknown featuroB in the western and south-eastern parts of Lake Prespa ; 
the form of the Kastoria lake, and of the two lakes of the Chalcidice peninsula, 
and the position and form of the island of Soutari, have been considerably modified. 
The soundings, given below in Table B, although not as numerous as those taken 
in the lakes of Central and Western Europe, are quite sufficient to indicate fully the 
relief of the basins ; the network of sounding b is open where the bottom is uniform, 
and close where it is irregular. Only by this method was it possible to find the 
deep holes in the bed of the Scutari lake already mentioned, or a sub-lacustrine 
river-bed in the Ohrid lake. In placeB the lake-bed is represented by isobaths 10 
metres apart ; in others the vertical intervals are 5 metres and 3 metres ; and in 
shallow lakeB, or in regions of complicated form, 1 metre, coloured in four shades of 
blue. The distribution of temperature in the water of the Ostrovo lake is shown 
on a special sheet by means of curves. The “ limnometrio values ” for the different 
lakes, given in the tables appended, are brought up to date by the addition of some 
republished figures, and the numbers are here converted to English measures. The 
last two sheets of the atlas give a special graphic representation of the numerical 
values, worked out by the writer of this article, in which the relations of form and 
size of the lake surfaces and basins are clearly depicted. 

In the tables the lakeB are arranged in order of size, beginning with the 
smallest, the Yannina lake in Epirus, with an area of 18*8 square kilometres, or 
7*3 square miles, and ending with the Scutari lake, with 356 square kilometres, or 
137 6 square mileB — a range equivalent to the distance from Loch Rannoch in 
Scotland, or the Walchensee in the Bavarian Alps, to Lough Neagh in Ireland, 
or the Lake of Garda in the Italian Alps. The Yannina lake is the smallest of 
the ten, but the Kastoria lake is the shortest. The Soutari lake is both the largest 


* ‘Atlas dor Seen vou Makedonien, Altserbien und Epirus.’ Von Jovan Cvijicr 
Prof. a.d. Kgl. Universit&t in Belgrad. Ten sheets in portfolio. Belgrad, 1906. 
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and longest; the 1 second in size, Lake Prespa, has the greatest mean breadth. 'The 
tabular values for length and breadth furnish a new definition of the “ length " of a 
lake; it appears for the first time as the shortest line measured along the water 
surface between the two most distant points of the shore. This line admitB of pre- 
cise construction, and has a distinct significance in relation to commercial geography 
as the shortest line of communication between there two points. In lakes having 
a ourved outline — valley lakes, etc. — the “length ” U a broken line, compound 
from tangents on the curves of the shore; otherwise it is a st might line Identical 
with the “ air line.' 1 The limnometric sheets of the atlas also furnish a new and 
precise idea for the determination of “articulation" ( Qliederung ), a conception 
which has been the subject of endless discussion in Gtarnain geographical literature* 
since Karl Bitter. According to this the Dojran lake, east of the Vardar valley, 
is the least articulated ; it has only five inlets, forming together about 4 per cent, 
of the total area. The Beshik lake is the moBt highly articulated ; its exploration, 
and that of the sister lalce, Lake A j vasil, has been very fully carried out by Jan- 
kovic, a pupil of Prof. Cvijic ; we find that its seven inlets make up 48 ;>er cent, of 
the total area, or nearly one half. On the other hand, the Ohrid, Ostrovo, Prespa, 
and Scutari lakes have a greater number of articulated members, but the total area 
of these members is relatively less; the inlets and bays in the Scutari lake inolude 
thirteen of the first order, eleven of the second, and nine of the third, but together 
they make up only 25 per cent, of the whole area. Its thirty-four islands, which, 
as in all these lakes, lie close to the shores, make up only 0-4 per cent, of the area. 
The bays formed by submerged river-valleys in the north-west and north-east of 
this interesting Montenegro- Albanian lake cut off largo peninsulas from the sur 
rounding land, which is thus also highly articulated by no lesB than forty penin- 
sulas of the three first orders, compared with five in the Dojran lake. Of the 
five larger lakes only the Beshik and Ohrid have no islands, and of the five smaller 
only the Tannina and Malo lakes have any ; in contrast to the Scutari lake, all have 
only one or two. The Prespa lake has absolutely the largest, the Malo lake rela- 
tively the largest, island area. 

The soundings taken during the summer months of the years 1899 to 1901 
have shown that the Malo lake 1 b the shallowest, the Ohrid lake the deepest; 
the latter, with a maximum depth of 938 feet, is actually one of the deepest lakes 
in Europe, although not in relation to its size. Its volume nearly equals that of 
the Lake of Constance, more than Beven times that of the Prespa lake, which 
drains into it subterraneously, and twenty-three times that of the Scutari lake. 
The other lakes, with the exception of the OBtrovo, are amongst the shallowest 
known. The Scutari lake is not more than 20 to 26 feet deep in the centre, and 
in the holes, which are of insignificant area compared to the total, the depth 
only attains a maximum of 144 feet (“ Oko” of BaduS). The shallowness 1 h also 
apparent from the slope-angles of the bottom, the values being mostly under 1°. 
The Ostrovo and Ohrid lakes are, on the whole, not so level ; the mean slope of the 
latter is the same as of the Lake of Constance. The last sheet of the atlas gives a 
graphic analysis of these slopes, from which one esn form an opinion as to the 
relations between surface and slope at various depths. Angles and surfaces are 
strictly comparable in “ hy psoolinographic surfaces/' which is not the case with 
“ hypsoclinographio curves ’’ like those published for the lakeB of Central Europe. 

In contrast to the land surface, the water surface of lakes gives a surface 
mathematically parallel to the form of the ideal spherical earth. This spherical 
form of the lake surface is an important characteristic of tie whole type of geo- 
graphical form, and its importance becomes apparent even in lakes of medium size.. 
In the Ajvasii lake, 7 miles in length, the margins of the opposite eastern and. 
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western shores would lie hidden from one another were it not for well-known 
optical phenomena : a wall of water rises 8 feet above the straight line of the lake. 
This is an important limnological fact in the discussion of optical questions. It i« 
only possible to see across the three smallest of the lakes dealt with here in all 
directions; in the three largest one cannot see from shore to shore in the broadest 
places. On the Ohrid the wall of water rises 10 feet, on the Scutari over 17 feet, 
on the Prespa 20 feet. Longitudinally the height is five to six times as great in 
these lakes, and on the Scutari lake the height is 100 feet. It follows that the 
share of the spherical segment in the total volume of water increases with the size 
of the lake; the height of the arc is a function of its area. In order to obtain 
trustworthy values, the irregularly bounded Bpherical segment of the lake surfaoe 
must be replaced by a segment of equal area having a regular boundary. 

The relation between the depth and area of a lake is a factor whose importance 
must not he underestimated in the disoussion of questions relating to its origin. 
The relation of the volume of the spherical surface segment to the total volume of 
the basin is tho same as that of the mean height of that segment to the mean 
depth. The former corresponds to the area, as has been seen ; but we have now, lor 
the first time, rational values for this important relation in the new conception of 
relative depth,” an expression analogous to the “ relative height of mountains ," 
and to the relation between moan breadth and length employed by British limno- 
logists, and there called “relative breadth.” It fo interesting to note how, in the 
Scutari lake, the segment and volume nearly 00100166(1*06), and how Lake Prespa, 
which iB mostly over 60 feet deep, is relatively shallower than most of those of tho 
ton lakes which are absolutely shallowest. It is not surprising that the deep Ohrid 
lake has a relative depth of over 43, but it is remarkable that this value is more 
tbau double those for the larger lakes of Constance and Geneva, nearly double that 
for the Lake of Neuchatel, and considerably greater (20 : 43) than that for the 
slightly larger Lake of Garda. 

The last diagram in Cvijic’s atlas gives an instructive picture of the elevation 
of the ten lakes, and of the general form of their basins. If one regards the chief 
point of contrast in the form of the basins as depending on whether the curvature 
from the margin at the deepest part 1 b concave or convex, the formula given in one 
table, and already accepted by some limnologists, gives the oriterion required accord- 
ing as the values are positive or negative. The positive values indicate a basin 
whioh contains more water than a hollow cone of the same basal area and depth, and 
the negative values one which contains less, and the numbers give the aotual relation 
to the cono. The high positive values for Dojran and Ajvazil show that the 
general form of their basins is that of a truncated zone ; those for Ohrid and Malo 
indicate a trough shape (hollow segment), and intermediate between these we 
have the Boshik. In the other lakes the bottom does not run down evenly, bat 
shows varying depths. The slope is, on the whole, approximately a tangent to 
tho general curve, the curvatures near the margins and in the depths neutralizing 
one another so far as the effect on the volume is concerned; thus the numerical 
values work out nearly to zero, the value for the theoretical hollow oone. This is 
especially the case in lakeB Prespa and Kastoria, and also in Tannina and Ostrovo. 
The numbers below zero indicate lake-bottoms with convex Blopes, where the 
incline in the depth is markedly steeper than round the margin, or is funnel- 
shaped ; this form is prominent in' the Scutari lake. While the trough-shaped 
Aj vasil holds two and a quarter times as much water as the simple conical form, 
the value (—0*67) for Scutari shows that that lake only holds one-third as much. 
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* Formula and construction of the new limnometric conceptions or determinations 
itnuounood in this article, will be developed in H. Gravelius’s * Zeitsohrift fiir Gewaa- 
«t*rkunde,’ Dresden. 

t = small lake, wrongly called Ventrock-Soe. 
t With 81 miles visible distance. 
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EUROPE. 

Ireland. 

' Ireland, Industrial and Agricultural.’ Edited by William P. Coyne, Superintendent 
of Statistics and Intelligence Branch, Department of Agriculture and Technical 
Instruction for Ireland. Dublin. 1902. 

The first edition of this encyclopaedic work on the industrial resources and 
industrial occupations of Ireland was prepared for the Glasgow Exhibition of 1901, 
in which the sister island won exceptional renown by the general excellence of her 
exhibits. The present edition , the second, is a much-improved and greatly amplified 
version. Amongst the practically new sections there is one of great merit on the 
canals of Ireland, a factor which ought to be made to play an important part in 
the future development of the country. Although written in the first instance as 
a handbook to the Irish section of the Glasgow Exhibition, this book iB very 
different, in its plan, its Bcope, and its treatment, from the majority of such works. 
It invites comparison with, as it was probably suggested by, those first-rate com- 
pilations, • Norway* (1900) and * Sveriges Land och Folk * (1900), both written for the 
last Paris Exhibition. All three books would be not incorrectly described by call- 
ing them special encyclopaedias, the object being to give a fairly full account, under 
a diversity of headings, of the various phases of national activity, the constituent 
features of the country itself, and a fair summary of its economic condition and 
prospects. It should, however, be stated that the Irish book is less comprehensive 
in its scope than either of the other two with which we have compared it, in 
that it confines itself entirely to the agricultural and industrial factors, and only 
steps outside of those limits for the purpose of making clear the essential conditions 
which underlie those factors, and which have governed their growth and develop- 
ment. In fact, it may be Baid to bo the first systematic attempt made since Sir 
Robert Kane wrote, in 1644, his * Industrial Resources of Ireland,* to present any- 
thing approaching to a complete survey of the economic resonroes of the Emerald 
Isle. From the point of view of physical geography, the most important contribu- 
tion to the volume is a paper on “ The Topography and Geology of Ireland,” by 
Mr. Grenville A. J. Cole, which, although couched in popular language, and cover- 
ing a good deal of ground in a comparatively few pages, is distinguished by breadth 
of knowledge, a wide imaginative grasp of the subject, and remarkable lucidity of 
expression. One is able to gather from it a vivid conception of the way in which 
this outlying buttress of the primeval European continent came to be built up and 
assume the aspect it wears to-day. Ireland's woes began long antecedent to the 
advent, or even the presence, of man upon her shores. Although she was once 
richly endowed with coal-measures, the life-blood, so to speak, of modem in- 
dustrialism, she was not allowed to retain them. The thrust and pressure of later 
geologic upheavals, aided by the influences of an unfriendly climate, swept them 
all away. Yet even this did not happen without some compensating advantages 
being vouchsafed to the island. She has her lovely lakes and crumpled hills of 
Killamey and the south ; she has her rugged western and north-western coasts ; she 
has her useful limestones, marbles, and granites, which, however, are not employed 
to anything like the extent their inherent beauty would suggest they ought to be ; 
and die has her great inland plain, with its evergreen pastures, and its endless miles 
of bog— this last, too, not without its value Bhould any of the numerous sohemes 
for converting turf to industrial uses ever prove commercially successful. 

Two of the most interesting features in the geography of Ireland are the fjords 
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of her western coasts and the peculiar formation and direction of her rivers. The 
former, as this book points out, exhibit several close resemblances and parallels 
with the west coast of Norway. A glance at the map will show that most of the 
rivers of Ireland Sow to the south; though the upper ooursos of several of tbe 
largest, e.g. the Ban don, Lee, Blackwater, and Suir, run in a west-east direction. 
The primeval direction was to the south ; but after the great foldings which took 
place subsequent to the Oarboniferous era, the eastward-flowing affluents gained the 
ascendency, owing to the main rivers being unable to cut their way through the 
obstacles presented by the new anticlinal folds. This, however, was fully explained 
by Prof. Jukes as long ago as 1862. We have left ourselves hardy spaoe to allude in 
the briefest fashion to the astonishing progress which Ire.^nd has made in agricul- 
ture, more particularly in dairying, during the last ten or a dozen years, an advance 
which is principally owing to the Hon. Horace Plunkett and his persuasive power 
in getting the Irish farmers to co-operate for their mutual advantage. The great 
things which have been already done for the awakening of Ireland agriculturally 
surely justify hopes of her ultimate regeneration, hopeB which are now entertained 
by several thoughtful and far-seeing men, amongst them, we gladly note, such 
shrewd statesmen as St Wilfrid Laurier and President Rooseveldt. 

French Hydrology. 

* 1" Oongrbs du Sud-Oucst Navigable tenu & Bordeaux li*s 12, lit et 14 Juin 1902.* 
Compte Rendu des Travaux. Paris and Bordeaux : L. Mule, etc. 1902. 

For some time past a movement has been on foot in the south-west of France 
for the improvement of the system of inland navigation in that part of the country, 
where it has been exposed to a steady and progressive deterioration for many yeam. 
This movement — the need for which is shown by the almost entire neglect of south- 
western France in the Government schemes for the improvement of French waterways 
— led in September, 1900, to the foundation of an association at Bordeaux for the 
purpose of impressing on public opinion the need of decisive action in the matter, 
and this association, known first as the “ Socidtd de la Garonne Navigable, 11 but 
subsequently widened in scope by the substitution for “ Garonne ” of “ Sud-Ouest,” 
has since been strengthened by the formation of branch associations with similar 
objects in many of the townB of the region affected. The first general congress of 
the several branches was held at Bordeaux last summer, and the proceedings of the 
meeting have been printed in the volume now before us, whioh extends to close on 
500 pages. 

These proceedings include several valuable papers dealing not only with the 
more technical question of the improvement of waterways, but with the wider 
subject of the general regularization of water-supply, and from this point of 
view the volume is an important contribution to physical geography. The 
evil to be combated is shown to arise from the increasingly irregular flow of 
water in the streams which descend from the Pyrenees, and are at times raging 
torrents, while at others they carry hardly any water at all. The activity of the 
erosion whioh takes place when the streams are full 1 b such that, as shown 
by M. Bouquet de la Grye in a communication on the present state of the 
Gironde estuary, the river channels are blocked with Band and gravel, whieb, 
at ordinary level, the streams are quite unable to clear away. The readers 
of papers were unanimous in showing that the fault lies with the destruction 
of the natural vegetable covering of the soil in the mountains from whioh the 
rivers spring, owing to the increase in cultivation and pastoral industries, and 
that the only effectual remedy is the reforestation of the mountains, or the 

9 n 2 
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clothing of their bare elopes with turf. In an elaborate paper on this branoh of 
the subject, M. Fabre gave a forcible demonstration of the role of the forest in the 
regularization of the water-supply, quoting many instances from other oountries 
of the evils which have resulted from a neglect to recognize this, and showing how 
the natural conditions in the south-west of Franco tend to exaggerate the struggle 
pour et centre Veau. Unlike some reoent writers, he still holds to the belief 
that an appreciable though small influence on the extent of precipitation is exer- 
cised by forests, though tho importance of their aotion does not consist solely or 
chiefly in this. Other important papers deal with the conditions of preoipitation 
on the northern versant of the Pyrenees, with the industries dependent on the 
waterways, and with various engineering projects for the extension and improve- 
ment of navigation, some of the last, as, e.«/., one for the impounding of the 
detritus by a huge trench carried across the bed of the river, being decidedly 
original. There are, in fact, few branches of the subject which are not fully 
disoussed in the volume. 


ASIA. 

Russian Central Asia. 

1 Mountainous Bukhara.* hesults of Three Summer Journeys in Central Asia in 
1896, 1897, and 1899. V. I. Lipnki. Part 2. IliBsar, Petor the Great Range, 
Alai, 1897. St. Petersburg, 1902. (In Russian.) 

This 1 b the eeoond part of the work reviewed on p. 64, and deals with the 
traveller’s explorations in 1897. Having been hindered from exploring the Tupalang 
valley in 1896 by the rains and floods, M. Lipski returned to that part of the Hissar 
range in 1897, and travelled up the valleys of the Khovak and Chash, the former 
of which is the more important and must be considered the source of the Tupalang. 
At its head is the pass marked on maps Siya-kukh, but only known to the natives 
ns the Panj-ab, the name applied to the upper course of tho river. M. Lipski 
reached a height of 11,000 feet, but did not visit the pass itself, which Booms to be 
little frequented, for no track was noticeable. The Chash pass is about 12,600 feet 
above sea-level. The upper basin of the Tupalang consists of rocky valleys often 
difficult of access, leading to snow-covered passes. The vegetation is poor, especially 
where it is exposed to the full glare of the sun, and the inhabitants are consequently far 
from prosperous. The Karatag valley was also visited, whence the Russian territory 
may be reached by the Mura pass, 13,302 feet high. It had been reported that 
the pass had been closed by avalanches, but M. Lipski found it by no means im- 
practicable, though difficult. Proceeding to Darwaz, Lipski made a short excursion 
while his horses rested at Tabi-dara, crossing the Rabat pass, 11,165 feet, over 
which the natives of Darwaz bring corn from Karategin, and descending the 
Khumbou river to Kala-Khum, the capital of Darwaz. He then returned to Tabi- 
dara, and continued hiB journey to Peter the Great range, which he was particularly 
anxious to explore. Oshanin, who discovered the range in 1878, estimated its 
height at 20,000 to 25.000 feet. M. Lipski, however, believes that it is not more 
than 17,000 to 18,000 feet. The Hardan-i-Kaftar pass, by which he crossed the range 
from tho valley of the Khingou, is 12,700 feet high, and the summits of the range 
appear to rise about 4000 feet above it. All the western part of these mountains 
consist of a Bharply cut ridge with no summits rising muoh above the general level. 
Every valley and ravine oontains a glacier. Chief among these are the Borolmaz, 
whioh descends from two peaks, the Borolmaz (“ the wolf even has not been there ”) 
and Murtag (“icy” or “ snowy mountain ”), the Peter the Great glacier, and the 
Oshanin, all named by M. Lipski. They terminate at heights of 11,000 to 13,000 
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feet, end below them lie extensive moraines, whioh show that they were much 
longer formerly. Of the three streams which issuo from the Borolmaz glacier, one, 
the Kara-Shura, breaks southwards through the range and falls into the Khingou 
under the name of Shakli-su. A fine view of the range is obtained from the Tun- 
guyuk-kul, a lake in the Surkab valley, 3J to 4 miles long by 2} to 3 wide, and 
lying at an altitude of 10,700 feet. M, Lipeki returned to Samarkand across the 
Alai and by Margelan. 

Tin Mining in the Malay Peninsula. 

Octave J. A. Collet. * 1 /Eta in, Etude Miniere et Politique snr los Etats Fdddre's 
Malaia. PruuBcls : Aalk fils. [llKr -.] 

The first title of this work would lead us to expect in it a study of tin and 
tin-mining in general. In reality the book, as the secondary title implies, is a 
monograph on the Federated Malay States and the mining industry practised in 
them — from which, it is true, no less than three-fifths of the total tin-supply of 
the world is derived. The first part consists of a clear summary of the geography 
and political history of the peninsula, a striking description being given of the 
recent development of tne states under British protection. This development is, 
as is well known, almost entirely due to the progress made with the tin-mining 
industry of late years, and it is to an acoount of this that the larger part of the 
book is devoted. The broad features of the geology of the Malay peninsula, and 
the mode of occurrence of the tin deposits, are well deEoribed in the third chapter, 
while the manner of working the deposits, aud the general economic position of 
the industry, are dealt with in the last three. At present the attention of the 
miners has been devoted almost entirely to the alluvial deposits in the valleys, 
but a more careful examination of the country is bound to reveal veinB of tin ore 
in situ. Out of a total production of 75,000 odd tons in 1900, the Malay States 
were accountable for 42,000, and the whole Malay region (including Banka, 
Billiton, etc.) for 61,000. The production in England, Australia, and Bolivia 
reached only 4000, 3000, and a little under 7000 tons respectively, both the 
two former sources having shown a decided falling-off of late. The predomi- 
nant position occupied by Malaysia is thus clearly shown. M. Collet considers 
that this region was the source of tho tin-supply of the ancients, but does not 
solve the difficulty presented by the question of the transport of the ore in the 
small and frail vessels of those early times. 

The Andamans and Nicobabs. 

‘In the Andamans and Nicobars.’ By V. Boden Eloss. John Murray. 

This contribution to the accounts, more or lesa exhaustive, whioh have been 
published by travellers and by ofiicials connected with the administration of the 
penal settlements at the Andamans and Nicobars since the annexation of those 
islands to the British Crown in 1858 and 1869 respectively, is a pleasantly written 
record of a successful cruise of Borne three months’ duration (January to March, 
1901) in these islands, “ the main purpose of which was to obtain good representa- 
tive collections (now in the National Museum, Washington, U.S.A.) of natural his- 
tory and ethnological objects from the places visited. Special attention was given 
to the trapping of small mammals, which, comprising the least-known section of 
the island fauna, were the most interesting subject for investigation. Sixteen new 
varieties were obtained in the Andamans and Nicobars together, thus raising the 
known mammalian fauna of these islands from twenty-four to forty individuals, 
while the collections also included ten hitherto undescribed specicB of birds." Thus 
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is prefaced a work whose interest will be as great to the general as to the scientific 
reader, for Mr. KIobb brings to hia task keen powers of observation and a freshness 
of style, while a certain dry humour is not absent from his pages. He has also 
evidently been at pains to inform himself of the works of many previous writers 
on the speoial objects of his cruise, as well as on the general geographical and 
ethnographical characteristics of the islands and their inhabitants ; and by sundry 
well-chosen extracts from these records, places before his readers in a condensed 
form much information of great interest hitherto inaccessible to the general public. 
An excellent series of photographs taken by himself illustrates the text, while a 
chapter on the fauna of both groups of islands, together with useful appendices, 
a map, and a good index further enhance the value of the work. 

Concemiog the geology of the Andamans, Mr. Kloss writes, “ It is curious that 
in the valley of the Irrawadi hot springs and other evidences of volcanic aotion 
occur in the same relative position to the Arakan hills aB the two islands of 
Narkondam and Barren island occupy in respect to the Andamans. There seems 
little doubt that these two islands — now respectively extinct and quieBoent — 
belong to the great lino of voloanic disturbance that appears in Lower Burma 
and extends right through Sumatra and Java and the further islands of the Malay 
archipelago. Thus it would Beem that the Andamans proper, possessed of no 
volcanoes themselves, lie just outside the line of activity, and, with the Nicobars, 
occupy the same position with regard to the volcanic track &b do the chain of 
islands west of Sumatra/’ Had Mr. Kloss visited Narkondam aB he did Barren 
island, he would have discovered that, though of volcanic origin, the uland differs 
from its neighbour in possessing no volcano. It was, however, not until compara- 
tively recent years that the long-prevalent belief in the existence of a volcano 
there was found to be incorrect. 

Mr. Kloss }>oints out that the great peculiarity of the Andaman flora is that 
no coconuts naturally propagated are found throughout the group, although the 
adjacent Cocos islands to the north and the Nicobar islands to the south are 
covered with them. In regard to this, it may be remarked that a considerable 
extent of the Andaman coast is protected by reefs, or consists of mangrove swamps 
or dense jungle where coconuts could not establish themselves ; and it is doubtless 
mainly due to the special measures taken by the local authorities to protect the 
seedlings when planting them that, in the localities suited to their propagation, 
such as open sandy beaches, they have nowadays escaped destruction at the 
hands of the aborigines, as well as from pigs, rats, etc. 

Of the aborigines Mr. Kloss truly remarks that “ it would be impossible to 
find a race of purer descent, for ever since they peopled the islands in the Stone 
Age they have remained secluded from the outer world, and to this isolation is 
due the uniformity so marked in their physical and mental characteristics. In 
stature they are far below the average height; hut, although they have been 
called dwarfs and pygmies, these words must not be understood to imply anything 
in the nature of a monstrosity. Their reputation for hideousness, like their 
poisoned arrows and cannibalism, has long been a fallacy, which, although widely 
popular, should now be exploded." 

On the subject of the long-continued decadenoe of the native pas, he writes, 
“ The population of the islands has been computed from time to time— -from the 
6000 at the period of the founding of the settlement — in variously diminishing 
numbers down to the present day, when it is plaoed at about 1900. The case 
affords a striking example of the effect of contact between olvilized and savage 
man, for only those tribes of the Andamanese that are still hostile, or who have 
little or no intercourse with the Government settlement, have preserved any 
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respectable number of individuals in their ranks. Of these, the Jarawas, although 
not distantly located from the settlement, receive all advances with inveterate 
implacability ; while the Gngds of Little Andaman, who were until 1884 almost 
totally unvisited, are further off and enjoy an insular position.’' 

As, however, only two of the twelve weeks passed in these groups were spent 
at the Andamans, Mr. Kloss has naturally more to Bay regarding the Nicoban 
their inhabitants, based on the notes and observations made during the ten weeks 
that the yacht was cruising in the archipelago. His mode of spelling the names of 
certain of the islands is unfamiliar to those best acquainted with them, and is 
apparently copied from the excellent charts prepared in 1886-87 by Lieut.-Colonel 
O. Strahan, b.e., of the Survqy of India. 

Mr. Kloss has much of interest to relate of these islands and their scattered 
communities; he was iortunate in arriving during the celebration of certain 
memorial feasts, and lIso in meeting several members of the friendly branch of 
the remote inland tribe of Great Nicobar, known to the coast people as “ Shorn 
I’en.” ( M Shorn," in the dialect of the coast tribes, signifies u natives," and " Pen " 
the tribal designation.) 

It has long been held by the Government authorities — and Mr. KIobb is of the 
same opinion — that the members of the inland tribe, which is nowadays confined 
to the only large island of the archipelago, aro descendants of the anoient abori- 
gines of the group, who, “ although everywhere else either exterminated or absorbed 
by settlers from outside, have in Great Nicobar found a refuge in the foreBt depths, 
and by long-standing hostility to the intruders, arising from some unknown cause, 
have preserved to a great extent their natural traits and existence, although 
somewhat degenerated, both on account of the less favourable circumstances in 
which they live, and of the interbreeding that the smallness of their numbers 
compels." As regards the coast inhabitants, Mr. Kloss adduces good grounds for 
the diversities of type noticeable among the natives of the various islands of the 
group. 

In view of the fact that Mr. Kloss succeeded in amassing much detailed 
information on a great variety of subjects during his brief tour, it is somewhat 
surprising to find that he makes no reference to the remarkable robber-orab ( Birgus 
latro ), or to pythons and snakes, all of whioh are fairly numerous at most of the 
Nicobar islands. The late Dr. V. Ball, f.b.b., author of the valuable work entitled 
* Jungle Life in India,' regarded the Nicobar robber-crab as an object of suoh interest 
that he decorated the cover of his book with a sketch of this peculiar crustacean. 

But, in spite of certain errors and omissions whioh could hardly be avoided in 
observations made in the oourBe of so brief a visit by one unacquainted with any 
of the dialects of the races concerning which he was writing, Mr. Kloss is to be 
heartily congratulated on his valuable contribution to our present knowledge of 
these islands and their inhabitants. It is to be hoped that this is not the only 
work we shall have from the pen of so oompetent an observer and explorer. 

E. H. M. 


AFRICA. 

Thu Congo State. 

* Civilization in Conjoined : A Story of International Wrong-doing.' By H. R. 
Fox Bourne. London : 1*. S. King & Son. 1908. 

Without discussing the merits of the controversy now raging with regard to 
the administration of the Congo State— -a theme which hardly oomes within the 
province of a Geographical Journal --we may safely say that this is a book whioh 
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must lie read by all uho with to foim an independent judgment on the question* 
under dispute, by candidly weighing the arguments brought forward on both side*. 
As the title of the book sufficiently indicates, Mr. Fox Bourne brings a serious 
indictment against the authorities of tho State, holding that the whole method* 
of rule have been radically at fault, and have therefore had their natural out- 
oome in the monstrous abuBeB which he considers fully substantiated by the 
evidence. In developing his thesis he goes back to the events which led up to 
the founding of the State, and traces its whole history downwards to the present 
day, so that, apart from the main theme of the volume, there is muoh that is likely 
to prove useful in the body of facts thus brought together, many of which are little 
known to the general public. There are chapters on oarly explorations and enter- 
prises, on commercial developments, and on the relations subsisting between the 
Congo State and its neighbours ; while an excellent map by Bartholomew is given 
at tho end. 

Present Relations in West Africa. 

4 Affairs of West Africa/ By Edmund P. Morel. Illustrations and Maps. 

Heinemann. 1002. 

Under an elastic and even somewhat vague title, Mr. E. D. Morel, of the Liver- 
pool Chamber of Commerce, has brought together a large amount of generally trust- 
worthy information on the present political, racial, and economic relations in West 
Africa. With the rapid growth of the various European hinterlands the expression 
“ West Africa ” has acquired a very wide meaning, and ib here understood to com- 
prise all the British, French, German, and Belgian possessions ranging from tbe 
Atlantic Beaboard inland to Lakes Chad and Tanganyika. Little iB said about the 
German territory, but the problems associated with the social, religious, historical, 
and administrative conditions of all the other colonics arc dealt with in a lucid and 
vigorous manner by a writer whose competency to discuss these complex matters is 
shown by previous contributions to the Rail Mall Gazette , the Contemporary 
Review, and several other periodicals under the familiar initials E.D.M. Mr. Morel 
speaks, in fact, en pleine connaissanct de cause , as is made abundantly evident from 
the sections devoted to the British administration of the two Nigerias, to the French 
in West Sudan, to the monopolies (“ concessions ” ) in the Congo State, to the 
Fulani (Fulahs) and HauBas, i. c. the two politically or sooially dominant native 
raoes north of the equator, to the rival Mohammedan and Christian propagandas, 
and generally to the natural products and trade prospects of the whole region. To 
these multifarious contents must be added a special chapter on the climate and 
sanitary conditions, contributed by Major Ronald Ross, the one universally recog- 
nized authority on these vitally important subjects. 

It should be further stated that Mr. Morel is no mere compiler, but a close 
student and critical observer of passing events, whose trenchant remarks, scathing 
indictments where called for, and general inferences should anroBt public attention, 
and be taken to heart by those more nearly concerned. While the trade of the 
French possessions is steadily increasing with a diminishing expenditure, the 
contrary is tho case in their u moribund neighbour, Sierra Leone," where in recent 
years “ the expenditure has incroased by over 100 per cent, in the face of a decline 
in the producing power of the country." 

A considerable space is devoted to the present state of affaire in the Congo 
State, regarding which our author shows himself to be particularly well informed. 
But the subject iB scaroely suitable for discussion in this place, and it must suffice 
to say that tho picture presented by him is deplorable. The chapters on Christian 
and Moslem rivalries in West and Central Sudan might also be studied with 
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advantage by philanthropists ahd enthusiasts. It is here plainly shown why Islam 
steadily advances, while Christianity falls to make any perceptible headway amoogBt 
the teeming Sudanese populations. 

In future editions of this indispensable volume a proper set of mapB should bo 
supplied, and the index greatly enlarged. The proof-Bheets will also need careful 
revision, such cye-sores as ad literatim , irrenjwctiv e for resjtcctive, was for were, 
whom for who, conquiaitadures, etc., being of far too frequent occurrence. It is also, 
1 think, somewhat misleading to speak of De Hethencourt as having “ conquered ” 
the Canaries, that bold Norman rover having merely established himself at 
Lanzerote, and secured a footing in Fuerteventura, and perhaps one or two other 
points. But, generally speaking, th% historical references are singularly correct, 
the very best authorities, such as Barth, Fafdherbe, Binger, Verneau, Ellis, Cloze], 
Fouroau, Goldie, Macgregor, Nachtigal, having in moBt cases been consulted. 

A. H. Keane. 


AMERICA. 

The Co lob ado Kivek. 

* The Romance of the Colorado Hirer.’ By Frederick K Dollonbaugh. New 
York mid London : Putnam. 1902 

The thrilling story of discovery in the Farther WeBt of North America has yet 
to be told in a form suitable both to the general reader and the less advanced 
student of historical geography. A chapter in that story — and that perhaps the 
most fascinating of the whole — is, however, now supplied by Mr. Dollenbaugh, one 
of the mAnbers of Powell’s Second Colorado Expedition of 1871-72, who gives in 
the work quoted above a comprehensive and moBt interesting account of the whole 
course of exploration in the Colorado region from 1540 onwardB, while at the same 
time, as is but fitting, giviug special prominenco to the great expeditions by which 
the secrets of the Colorado canons were for the first time revealed. The history is 
grouped by the author into four epochs, the first being that of the discovery by the 
Spanish conquistadores ; the second the period of the “entradas*’ of the padres ; 
the third that of the wanderings of the trappers ; and the fourth tho period of 
modern scientific exploration. The great names associated with Colorado dis- 
covery have of course been adequately dealt with in such works as Winship's 
* Coronado Expedition,' Prof. Elliot Coues’s edition of the Padre Garces* intrepid 
journey, and the like. But there are a host of minor names, especially in relation 
to the third period, which are almost unknown to the general public, but which all 
bore a part in the opening up of the region, and fittingly find a plaoe in Mr. Dellen- 
baugh's narrative. Where necessary, the author enters into discussions on disputed 
points. Thus he holds that the point of the grand cation reached by Cardenas — 
Coronado’B lieutenant — was considerably lower than hAS been usually supposed, 
while he treats the whole story of the descent of the cation by White in 1807, re- 
corded by Dr. Parry,* as a myth. Among the modern expeditions and surveys-* 
in addition to Powell'a — which are dealt with in tho volume, those of Derby 
(1850-51), Ives (1857), Wheeler (1871), Brown and Stanton (1889-90), may be 
specially mentioned, and among the trappers of the earlier period, Pattie and 
•ledediah Smith. The personal narrative of Powell's second expedition supplied by 
Mr. Dellenbaugh is in many ways more complete than any yet published, and in 
writing it the author has bad the advantage of aooess to Prof. A. H. Thompson's 


* Bosidos the account quoted by Mr. Dellenbaugh, a version of the supposed journey 
was given by Major Calhoun, a companion of Dr. Parry, in the first volume of Bates’s 
* Illustrated Travels.’ 
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river-diary as a check to his own. It Bhould be mentioned that ohapter ill. gives an 
excellent aocount of the general character of the region and its inhabitants, while 
the work is profusely illustrated by photographs, and some striking paintings by 
the author are also reproduced. 


The Martinique Eruptions. 

4 Mont Pelee and the Tragedy of Martinique.' By Angelo Ileilprin. Philadelphia : 

J. B. Lippincott Company. 1903, 

Already a considerable mass of literature has accumulated on the subject of 
the recent eruptions in the West Indies, and additions are being made to it daily. 
Prof. Heilprin’s book is a very welcome contribution, aB it contains a great deal 
of first-hand information whioh the author collected during two visits to Mar- 
tinique, made expressly for the purpose of studying its celebrated volcano. He 
giveB a full and dear summary of the events that preceded and led up to the great 
catastrophe of May 8, 1902, and though most of the facts have already been 
published, his rimma is interesting. The really novel part of the book beglnB with 
Mb first visit to Martinique shortly after the second eruption, which on May 20 
completed the destruction j|f St. Pierre. Prof. Heilprin was the first to reach the 
actual summit of Montague Pelto after the disaster, and, though he was baffled by 
the clouds which hang around the mountain-top, this only led him to return next 
day, when, for a few minutes, standing on the lip of the crater, he was able to 
get a glimpse of the abyss that lay beneath his feet. 

In the end of August he returned to renew his investigations, and the chapters 
in which he describes his experiences during that visit make thrilling reading. 
From the eastern base of the mountain, which at that time was green and 
flourishing, he started again for the summit. The volcano was in a condition of 
great uproar. After his party had ascended to a considerable height, they were 
enveloped in dense cloud. In front of them the crater roared, and through the 
air blocks of rook were falling with a whistling noise, landing on the slopes with 
a dull hollow thud. With indomitable courage he pushed on, and a temporary 
rift in the doudB enabled him to see a vast column of ash-laden steam rising from 
the crater to a height of several miles. Finally, he had to beat a retreat, with the 
secret of Pelde's crater still unsolved. 

That night an eruption broke out, and the deadly black cloud wiped out the 
villages of Morne Bouge and Ajoupa Bouillon, killing about 2000 of their inhabi- 
tants. Prof. Heilprin was in a mansion house on an estate dose at hand, but 
escaped without injury, as apparently the cloud passed overhead. The description 
of his experiences during that day and night are of the greatest interest and 
scientific value. 

A very brief chapter is given to the eruptions of the Soufridre in St. Vincent 
and one to the volcanic relations of the Caribbean ohain. In another the author 
discusses fully the evidence that the Plinian eruption of Vesuvius, whioh destroyed 
the towns of Herculaneum and Pompeii, was of the same type as those of Montague 
Pelde, and arrives at the conclusion that they were similar in their essential 
characters. The book contains comparatively little geological or mineralogical 
detail, and is evidently meant for the general reader. Its language is vigorous and 
picturesque, and it is well illustrated by reproductions from photographs, many of 
which were taken by the author or his companions. Its descriptions of the 
Bcenery of Martinique and the appearance of the devastated country are very 
vivid. J. S. F. 
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Mexico. 

‘ Quer durcli Mexico vom Atlantiai'lien zum Stillcu Ocean.* Von Dr. Wilhelm 
Holiiess. Berlin : D. Eeimer. 1902. 

This work describes a journey through Mexico, made by Dr. Schiess in company 
with his brother, in the winter of 1899-1900. The author does not claim to be a 
scientific geographer, but, as some portions of hiB route led through parts of Mexioq 
not generally visited by tourists, and as, moreover, he shows himself a capable 
• observer, with a considerable power of grasping the characteristic features in the 
landscape, and of describing them so as to bring them clearly before the mind of 
his readers, the book is to be welcomed as supplying a good bird’s-eye view of the 
country as well as of the mode of life of us people. Dr. SohieBB both entered and 
left the country from the north, by way of New Orleans, proceeding by rail to the 
industrial centre of Torteon (recently developed at the expense of the neighbouring 
Lerdo, owing to its position as a meeting-point of five railways), and thence to 
Durango, whence the Sierra Madre was crossed to the Pacific port of Mazatlan. 
Steamer was taken thence to San Bias, which Berved as a starting-point for a journey 
from west to east through the more southern provinces. Here, among other 
excursions, an ascent w&b made of Popocatepetl, of the orater-wall of which an 
excellent photo is given. Dr. Schiess draws a vivid picture of the suu-BOorohed 
interior plateau on which Torreon is placed, though he remarks on the industrial 
development which even here h&B been fostered by the enlightened rule of President 
Diaz. But the part of the journey which presents the greatest interest » that by 
the sti]l little-frequented mule-traok across the Sierra Madre, during which the 
travellers often camped in the open with a night temperature as low as 18£° Fahr. 
Towards the east of the range such forests as ever existed have been almost 
entirely destroyed by the inveterate proclivities of the Spanish raoe in thisdireotion, 
but ia the more central and western parts the track leads through continuous 
forests, almost entirely of pineB at the higher levels, but with oaks and other treeB 
as the ground falls to the west. Few inhabitants were seen among the mountains, 
except at occasional ranches which were passed. Further south, on the way from 
San Bias to Mexico city, the beaten track was again loft at various points, and the 
description of this seotion of the country is of considerable interest. The book is 
throughout well illustrated by photographs. 


1 Unknown Mexico.’ By Carl Lumkoltz. 2 vols, (illustrated). Macmillan. 1908. 

Even before the publication of his graphic account of the Queensland aborigines 
(* Among Cannibals,* 1889), Mr. Lumholtz had made arrangements to proseoute his 
studies of primitive races in the still imperfectly explored regions of the Mexioau 
plateau. The special attractions were the current reports of the oavemen surviving 
in the Western Sierra Madre, whose possible relations with the recently extinct 
cliff-dwellers of the Colorado caftans presented a fascinating subjeot to archaeo- 
logical students. Aided by liberal donations from Mr. Andrew Carnegie and other 
private sources, and from the American Museum of Natural History and Geogra- 
phical Society of New York, Mr. Lumholtz was enabled to lead four separate 
expeditions to the western parts of the republic — one quite alone, the others in 
association with Mr. A. M. Stephen, Mr. C. V. Hartman, Dr. A. Hrdlioka, and 
several other distinguished naturalists. These expeditions were oarried out at 
intervals between the years 1890 and 1898, and, as stated in the sub-title to the 
present work, constitute “ a record of five years* exploration among the tribes of 
the Western Sierra Madre, in the Tierra Caliente [hot zone] of Tepio and Jalisco 
aQd among the Tarascos of Michoacan.” 



544 


REVIEWS. 


Most of the results have already appeared in the Pullet in of the American 
Geographical Society, in the Proceedings of tho American Academy of Arts and 
Sciences, in this Journal , and in various other scientific periodicals. But the 
author was well advised to resume the whole subject in the consecutive narrative, 
enriched by numerous illustrations and maps, which, with a linguistic appendix 
and other useful added matter, formB the contents of these two handsomely equipped 
volumes. 

As statod in the paper on his ‘‘Mexican Explorations** in the Journal for February, 
1903, Mr. Lumholtz found that the Tarabumara cavemen were unconnected with 
the ancient cliff-dwellers of the South-Western United States, and a primary object 
of hiB researches was thus settled in a negative seme. But while this “connecting 
link ” was snapped, others of wider significance were unexpectedly suggested, if 
not established. A great part of the second volume is devoted to the Iluichol 
natives, who beyond all others are noted for the deep religious feeling which per- 
meates the whole social system, and finds expression, so to say, in the symbolic 
spirit breathed into all their works, and animating all their surroundings. This is 
remarkable enough in the case of a people holding such a low cultural position as 
they do. But it is still more remarkable when wo find their highly developed 
symbolism revealing many elements in common with the systems prevalent amongst 
the Pueblo Indians in the far nortb, and amongst the Aztecs of the Mexican valley. 
Such connecting links, long suspected by archaeologists, are certainly strengthened 
by the investigations of Mr. Lumholtz, who further points out that some of the 
pottery unearthed by him in several districts “ forms a transition from the culture 
of the pueblos of Arizona and New Moxioo to that of the valley of Mexico, 1000 
miles farther south ” (vol. i. p. 04). Thus everything goes to confirm the growing 
opinion that the Aztec migrations were really from the north ; while some even 
hazsrd the somewhat risky opinion that the seven cuvcb of the shadowy Aztlan of 
the Nahua traditions may be the equally shadowy “ seven cities of Cibola ’* which 
the early Spanish adventurers went in quest of and thought they had found 
amongst the Casas Qrandes of the Tusayan pueblos. In any case, the range of 
these huge communal structures is much greater than is commonly supposed ; and 
in the “Cave valley” of tho state of Chihuahua Mr. Lumholtz explored the ruins 
of a great number — “ not palaces, but Bimply dwellings, the whole village, which 
probably once housed 3000 to 4000 people, resembling in its general characteristics 
the pueblos in the south-west ” [of the United States]. 

Here were recovered many beautiful jars and bowls, “ far superior in quality 
and decoration to anything now made in Mexico ’* (i. p. 88). But oven these were 
eclipsed by the earthenware objects brought to light in the Topic district much 
farther south. Some of these, like those described by Mr. Holmes from Ohiriqui 
(Costa Rica), had an exquisite polish resembling true glaze, and one superb vase, 
described and beautifully reproduced with all its wealth of oolour (vol. ii. p. 296), will 
rank amongst the very finest specimens yet discovered in the New World. Well 
may the lucky finder exclaim that “ not many specimens of such ware are to be 
seen in the musoumB of the world, and in some respects [the gold foil and rich 
greenish-blue sheen of the opalescent turkey plumage], none of them ia comparable 
with the one here described *’ (p. 297). 

The only fault to he found with these handsome volumes ia their inconvenient 
weight, which ia due to the unusually thick paper, needed perhaps for the effeotive 
reproduction of the numerous original illustrations. 


A. H. Ksjjns. 
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POLAR. 

The Italian Auctic Kxpedition, 1899-1900. 

* La Stela Folare nol Mnro Artlco, 1899-1900/ Pp. 592. * Ossorvazioni soientiflohe 

eseguite durante la Spedizione polare di 8.A.R. Luigi Amedeo di Savoia, Duoa 

degil Abruzzi, 1899-191)0/ Pp. 723. Milan : Hoopli. 1903. 

• On the Polar Star in the Arctio Sea/ lly H.R.H. Luigi Amedeo of Savoy, Duke of 

the Abruzzi. Translated by William Le Queux. Two vols. London: Hutohin- 

son A Oo. 1903. 

In these two volumes recently published, a detailed account is given of the 
work of the Italian Arctic Expedition. The leader, the Duke of the Abruzzi, 
relates the incidents of the voyage to Prince Rudolf island, and the work of the 
party at their winter qvjarters at Toplitz bay. The voyage up the British channel 
was not accomplished without difficulty owing to the floating ice, and on the return 
voyage the vessel was imprisoned in the ice for fourteen days, and carried out to Bea 
through De Bruyne sound. In Teplitz bay the Stella Po%re was berthed amidst 
the land-ice, which, however, did not protect it from the pressure of the pack out- 
side, and consequently the members of the expedition had to make a hasty retreat 
to the shore. Fortunately, it was found possible to repair the damage, and, with 
great labour and by the use of mines, to extricate the vessel in the following 
summer. In the autumn a sledge expedition was made round the island, which 
was found to be covered with an ice-cap, leaving only a few patches bare At 
Teplitz bay, Cape Siiulen, and Cape Fligely. In 1874, when Payer travelled to 
Cape Filgely, the exposed ground seemB to have been more extensive, and probably 
the ice-surface is now contracting again, for the loss from evaporation and melting 
is certainly greater than the gain from precipitation. Owing to the lowness of the 
island, there is little movement in the ice, and no calving of icebergs was witnessed. 

The chief geographical discoveries of the expedition were reported in the 
Journal, vol. xviii. p. 282, where also a sketch was given of Captain Cagni’s trying 
and oxciting journey towards the pole, when he succeeded in reaching some 30 
miles (86° 34' N.) beyond Nansen’s farthest ; and allusion ■ was made to the diffi- 
culty he experienced in regaining the island owing to the westerly drift of the ice 
and the leads that constantly opened and closed in the paok. How great were the 
obstacles he had to overcome may be learned from his own narrative. He was pro- 
vided with kayaks, but they had been damaged on the journey, nor could they 
have been used amidst the shifting ice. Frequently Captain Cagni crossed a 
•channel on a small piece of floe, taking with him a rope, by which hlB companions 
towed themselves across with the dogs and sledges on a larger block ; and on one 
occasion a short voyage was made on an ice-block, the sails of the kayaks being 
hoisted to catch the wind. Dr. Cavalli, who commanded one of the parties whioh 
accompanied Captain Cagni part of the way, had also to contend with broken ice, 
but returned safely to Teplitz bay, whereas Lieut. Querini, though he started back 
earlier, when Prince Rudolf island w&b still in sight, was lost with hiB two com- 
panions. 

The expedition was well provided with instruments of all kinds, and scientific 
work was carried on with regularity, the physioal observations being under the 
supervision of Captain Oagni, while Dr. Cavalli took charge of the zoological, 
botanical, and minoralogioal collections. Soundings were taken in Nightingale 
sound, where a maximum of 250 fathoms was obtained, and in the southern part of 
the British channel. At Teplitz bay hourly observations of the atmospheric 
pressure, temperature, and humidity were recorded, and in summer of the direc- 
tion and velooity of the wind, all of whioh are given ,in tables in the scientific 
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report. The temperature in winter was not extreme for the latitude, the mean for 
the coldest month, February, being — 21 °-4 Fahr., while the lowest reading was 
- 45°*2. The force of gravity was determined at Gape Flora and at Teplitz bay 
with theSterneck pendulum apparatus. The result for CapeTFlora was g = 9*83088 m. 
(32*25413 feet), and for Teplitz bay g = 9*83240 m. (32*25911 feet). Prof. Luigi 
Palazzo contributes a report on the magnetic observations, and Lieut. Alessio on 
the tidal measurements. The latter has also worked out the astronomical observa- 
tions, and gives the following co-ordinates : Cape Flora, lat. 79* 5G' 47" N. (Jack- 
son, 79° 67' 1"), long. 3 h 20 m 38' K.; Teplitz bay, lat. 81° 47' 36"*2, long. 3 h 52 m 
16 a E. ; Gape Fligely, lat. 81° 50' 43" N. Captain Cagni carried with him on bis 
excursion northwards a mirror, instead of a mercurial horizon, on account of its 
smaller weight. He found it very difficult to level, and was not satisfied with the 
results. Lieut. Alessio believes that the observations taken from the natural 
horizon are reliable, and are not affected to any appreciable extent by variation in 
refraction. Nevertheless, it is to be regretted that a mercurial horizon was not 
used. 

As already mentioned in the report in the Journal referred to above, animal life 
is not abundant on Prince Rudolf island. Eight species of birds were obtained, all 
of which have been observed further south, and eggs of the glaucous and ivory gulls, 
the dovekie, and the little auk were collected. Of the molluscs three are probably 
new species. The botanical collection was small, as might be expected in an Ulaiul 
so far north and mostly covered with ice. One species only is new to science, a 
fungus which has been named by Prof. Mattirolo Ascochyta Due is Aprutii after 
the leader of the expedition. The report also contains papers on the remains of 
reindeer fouud on Prince Rudolf island, measurements of nineteen specimens of 
polar cod and of a white whale, and of skulls of walnues and polar bears. Thu 
basalts and zeolites of the islaud are also fully described. 

The general narrative abounds with incident, and the story as a whole fa full 
of interest. The English translation is well done, and the handsome volumes arc 
richly illustrated, and contain several maps, as do also the volumes on the scien- 
tific results. 


PHYSICAL AND BIOLOGICAL GEOGRAPHY. 

The Veoktation or the Eautii. 

* Die Vegetation der Erdo.* Sammlung pflanzengeograpliischer Mouographien beraus- 
gegeben von A. Englor und O. Drude. 6 vols. Leipzig : Kngelmann, 1896-1902, 

Geographical botany has, unfortunately, not been considered by most travellers 
in foreign — known or unknown — districts a subject worthy of careful study before 
leaving home. In spite of this, however, every large expedition does of course 
bring back a more or less bulky collection of dried or preserved plants, many of 
which, however, often only represent the more conspicuous flowering plants. The 
material thus brought back is named by experts, and lengthy lists of plants are 
drawn up by persons who may never have 6een any of the plants they are examining 
in anything but a dried condition. The lists drawn up in this way are useful only 
for ascertaining the geographical distribution of the plant species. The geographical 
distribution of the plant species is, however, only one aspect of geographical botany. 
From a purely geographical point of view, it is, perhaps, the least important ; from 
a purely botanical point of view, it is certainly the least interesting. 

During the last few yearn botany has in all its branches been more and more 
influenced by the physiological aspeot of questions and problems. In no branch 
has this gradual change been more noticeable than in geographical botany. 
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The plant species has been replaced in importance by the plant form . The 
plant form— in its internal and external structure — is an expression of the way in 
which the plant has adapted itself to certain external conditions. Given certain 
conditions prevailing equally over a large area, we find the plants— whatever the 
specific differences may be— assuming certain common external and internal 
structures. They are said to belong to the same plant form. An association of 
similar plant forms gives us a formation. 

Boughly speaking, three chief formations may be distinguished — forest land, 
grass land, and desert land. Their presence in any region depends on the amount 
of water available for the plant, and may thus be directly due to the rainfall and 
atmospheric moisture. Forest >nd demawls a large supply of water, desert land 
is satisfied with very little Weed. But we may, in the centre of a climatic forest 
formation, get a miniature desert, owing to some peculiarity in the nature of the 
soil. The latter may consist of a mass of porous rocky material, which causes all 
the water from rain and other Bonrces to immediately soak away into the ground. 
The climatic forest is interrupted by a desert on account of certain conditions 
obtaining locally, which are strong enough to counteract the effect of the climate. 
Such a local desert would be called an edaphic formation. 

The vegetation of any district is dependent in the first place, therefore, on 
climatic conditions, and In the second place on edaphic conditions. 

Hie composition of the flora of any district — that is, the plant Bpecies and 
natural orders met with— depends almost entirely on the distribution of temperature. 
This is evident already when tracing the distribution of plant species, but becomes 
Btill mofe evident if we take genera or even natural orders. The present state of 
any flora composed of plant species is the result of historical development ; that of 
the native vegetation, consisting of plant forms, is an expression of the climatic or 
edaphic conditions obtaining within recent times. 

Forest land, grass land, and desert land are the three chief formations, but we 
get various intermediate types of vegetation, of which the savannas, intermediate 
between the forest and the grass land, are an example. 

The geographical distribution of the plant species and the composition of the 
flora of any given district is a matter of study for the botanist, pure and simple. A 
knowledge of the distribution of plant-forms— that is, a knowledge of the composition 
and nature of the vegetation, as reflecting the influence of external conditions — is 
of the utmost importance, not only to the botanist, but also to the geographer. 
The internal and external structure of a plant, when taken into proper accouut, 
may indicate fairly well the present-day climatic and geological conditions of the 
district. But experience is necessary before the scorets thus held by the plants are 
disclosed. These secrets, furthermore, are nearly in all cases revealed only on the 
spot. Dried or preserved, many characteristic features of the plant-form are 
destroyed and disappear. 

On the oocaBion of the meeting of the International Geographical Congress at 
Berlin in 1899, a most important paper on the history and development of geogra- 
phical botany was published by Engler. Engler divides the study of plant-geography 
into three branches. Floristio geobotany determines the flora of a country, and 
maps out its distriots, regions, and formations. Physiological geobotany explains 
the occurrence and nature of the plant-forms, which make up the vegetation, by 
studying the prevailing climatic and edaphic conditions. Developmental geo- 
botany tries to explain the development and evolution of the plant world in terms 
of the history, geological and otherwise, of the district. He goes on to say that 
no one of these branches of plant-geography will be furthered materially by any 
worker who is not a botanist. This is certainly very true, for, generally speaking, 
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only a botanist can advance botanical Boienoe. But a certain amount of knowledge 
on the subject of physiological geobotany, or ecology, as it is sometimes oalled, will 
certainly be of great use to travellers, and thus the science of geography may be 
furthered. I need hardly mention here that even a small amount of practical 
acquaintance with this branch of botany would make it far easier for the traveller 
to describe Bcenery, in which plants usually play Buch a prominent part. By being 
trained to use certain definite and well-defined technical terms to desoribe the 
vegetation of any district, geographers would on their travels be able to give a far 
better idea of the regions they have yisited than they are at present. 

The object of these few general remarks is to call attention to a series of 
geobotanioal monographs, which are now in course of publication under the 
joint editorship of Prof. A. Engler and Prof. Oscar Drude. It is called ‘ Die 
Vegetation dqr Erde.' 

In their preface, the editors have stated what the object of this publication is. 
It is, in the first place, intended to collect all that is known about certain floristic 
districts, and publish the results in the form of a number of separate monographs. 
Each monograph will Berve a twofold purpose. The material which has so far 
accumulated will be more readily available for consultation, and travellers will 
more readily than heretofore be able to ascertain what is known about any district 
and what still requires further elucidation. These monographs are, therefore, 
intended as guides both for the geographer and the botanist. 

The whole work on the vegetation of the Earth will be published in three 
parts. The first part, which is to appear last, will deal with the general principles 
of geobotany, climatology, in its influence on plant distribution, the development 
of floras, and investigation of their phylogeny, based on geology and biology. 

The Becond part, which also will be published later, will be devoted to the 
plant formations, more particularly those of Europe and the neighbouring countries 
The various formations will be treated of in separate monographs. 

The third part consists of a series of monographs, now in course of publication, 
descriptive of naturally well-defined floral districts. It is proposed to complete 
this part first, as far as Europe iB concerned, before proceeding to parts one and 
two. In the case of extra-European districts, it may, however, be impossible to 
keep them quite separate. So far, Bix volumes have appeared, dealing respec- 
tively with the distribution and conditions of plant-life in the Iberian peninsula, 
the Carpathians, the Caucasus, Illyria, North and Central Germany. Each volume 
contains a full account of the plant species, plant forms, and plant formations met 
with in the particular district. The books and papers containing references to 
the latter are also listed. Illustrations and maps are made use of, but rather 
sparingly. 

0. V. Dabbishibe. 


THE MONTHLY RECORD. 

THE SOCIETY. 

The Antarctic Expedition. — Since our last number was published, some 
additional details respecting the Antarotic Expedition have come to hand, 
both through tolegrams to the public press and through a despatch from 
Captain Colbeok, supplementing the original report of Captain Soott. 
From this it appears that the possibility still remains that the Discovery 
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may return this season, the final decision depending on the date of the 
breaking up of the ice. This would scorn to imply that the ship was 
still fast in the ice when the Morning sailed homewards, but in this case 
it could hardly bo expected to be released before the return of winter. 
Again, it is stated that, the piesont position being unsuited for more 
extended operations, new quarters would be sought and work continued ; 
which does not fit in with the idea that freedom of movement was not 
open at the time. In any case, the supplies taken over from the 
Mot ning , together with suoh part of tho original stores as had not been 
condemned, aro said to be quite sufltoient for another twelvemonth ; but 
this does not, of course, obviate the necessity for the return south of 
the Morning next season, in case the Distovery does not mako her way 
out before the final setting in of winter. As regards the work accom- 
plished by the sledgo-parties, it is now known !kat Captain Scott and 
hit. companions were out for ninety-four days, instead of, as was stated 
in tho first tologram, going south 94 milcB only. This correction, 
together with that already made in the Journal with regard to the 
highest latitude reached (82 9 ] 7' J, removes the chief difficulty iu the 
way of following the course of the expedition. Another sledge-expe- 
dition, not alluded to at first, was that of a party under Lieut. 
Anmtage, which is now stated to have gone west for fifty-two days, 
reaching an altitude of 9000 feet, and at one point making a perilous 
descent by an ice-slide of 3000 feet. On tho return, Lieut. Armitage 
fell into a crevasse, remaining suspended 30 feet below the surface, 
and was only saved by being roped to the rest of the party. This 
journey should bo of special interest, as it must apparently have led at 
right angles to the coist, into tho very heart of Victoria Land. The 
symptoms of scurvy, which made their appearance during the course 
of these expeditions, disappeared, Captain Colbeok says, after the return 
to the ship. Lieut. Nhackleton was advised by the doctor to return, 
but all who stayed with tho Discovery were in good health and spirits, 
and cheorfully volunteere 1 to remain another season in case of need. 
Lieut. Mulock, who wont out in the Morning , volujiteerod for service 
in tho Discovery in the place of Lieut. Shackleton. 

EUROPE. 

Sand-hill Vegetation on the Lancashire Coast.— A large part of the 
Lancashire coast is, as is well known, fringed by drifted sand-hills, which attain an 
extension hardly surpassed on any of the British coasts. In spite of the Bandy 
nature of the soil, the district has a fairly rich flora, and its waste places seem to 
offer unusual opportunities for the establishment of adventitious species. Four 
such, which seem to be gaining ground with more or less rapidity, are described by 
Mr. C. Bailey, fiom the neighbourhood of St. Anne’s-on-the-Sea, near Blackpool, 
in the Memoirs of the Manchester Literary and Philosophical Society for December 
15, 1902. The first is one of the North American evening primroses (C En other a 
biennis , Linn.), which has been established on partB of this coast for seventy or 
eighty years, and is one of the earliest plants to grow upon newly disturbed ground. 
No. V — May, 1803.] 2 o 
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Although a prey to coustant plucking, owing to its conspicuous flowers, it con- 
tinues to spread more and more. Another colonist is the Sisymbrium pannonicum 
(Jacq.), a crucifer from continental Europe and Western Asia, which also occurs 
about Preston. Mr. Dailey’s observations show that in 1902 it occupied a larger area 
than in 1901, and is extending inland. A third alien, which, though apparently estab- 
lished some years, does not seem to have been previously reported from St. Anne’s, 
is a dwarf form of the American ragweed, Ambrosia artemmopfolia (a somewhat 
aberrant composite), regarded as a pernicious weed on the other side of the Atlantic. 
It grows at St. Anne’s in patches several yards in diameter, monopolizing the rough 
hollows of the sand-hills almost to the exclusion of the native vegetation. Its 
rapid spread is occasioned by its habit of giving off underground runners or stolons, 
sometimes over 4 feet long, from which upright shoots spring at intervals. It is 
suggested that, as fowls were formerly kept in the locality, fruits of the Ambrosia 
may have beeifincluded in grain- sweepings from the docks, with which the fowls 
may have been fed. The fourth adventitious species is a vetch, a near ally of 
Vida crarca , which appears to be still rare, and, though found in every European 
country but Great Britain, seemB now for the first time recorded from this country. 

The Geological History of the Site of Salzburg.-- An interesting investi- 
gation into the geology of the region upon which the town of Salzburg stands, and 
the history of its present relief, has been made by Herr Hans Crammer, at the 
suggestion of Prof. Penck. The Moncbsberg and the lleinberg, which overlook the 
streets of the western partB of the town and its outskirts, are chiefly composed of 
the so-called “ Salzburger Nagelfluh.'* As the result of their own researches? 
Wiihnor and Fugger have concluded that this conglomerate formation is of pre- 
glacial age, while l’enck, in ‘Die Alpen im Eiszeitalter,* maintains that it is of 
interglacial origin. A study of Bomo recent excavations has enabled Herr Crammer 
to show that Penck’s view is the correct one, and members of the “glacior” 
excursion at the forthcoming Geological Congress will have an opportunity of 
examining the new exposures. In both the Monchsberg and the lteinberg the 
41 Nagelfluh” shows regular bedding, with a sharp dip, the strata resting on a 
bed of sandstone, which in turn lies on a mass of boulders and pebbles. Penck 
and Crammer have shown, from internal evidences, that this last is a ground 
moraine, and that it is older than the u Nagelfluh” is proved, not only by its 
lower level, which Crammer haB traced inwards for 26 feet, but by the entire 
absence of stones or pebbles from the “Nagelfluh ” within it. Crammer interprets 
his facts as follows : A retreat of the Salzburg glacier c f the ice period caused 
the formation of a lake behind the terminal moraine to the north, as Penck has 
shown, and into this lake flowed the glacier water, the present Salzach. At the 
mouth of the stream a delta naturally formed, with its typical structure of a 
smooth, sloping cone. The core of the cone consisted of the ground moraine of 
the retreating glacier ; this was covered first by fine sand carried in suspension by 
the stream, and then, as the delta grew lake-wards and the stream became faster, 
larger pebbles and stones were deposited. The earlier covering consolidated, after 
the draining of the lake, into Bandstone, the low-lying sandstone of the Salzburg 
bills, and the later into the “Nagelfluh.” The MOnchsberg and Reinberg are 
parts of an old delta built out by the glacier Btream in a lake which filled the 
Salzburg plain between two projections of the glacier. The destruction of the 
onoe continuous “Nagelfluh” sheet has been effected, according to Crammer, by 
the action of both water and ice, and the working of tho latter may be traced 
both in gradual grinding or abrasion and its sudden outbursts, several features of 
much general importance in the study of questions concerning glacier-erosion 
being observable. But under the protection of older and harder rocks the “ Nagel- 
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fluh” remained undisturbed; tbe strata of the Moochsberg dip towards the main 
dolomite of the Salzburg Festungsberg, and tho Rein berg may owe its preservation 
to the same mass. On the outskirts of tho town tho “Nagelfluh ” of the Hell- 
brunncr hill joins the outcrop of a bed of the older “ Gosaukonglomerat,” and 
another Telio of the old delta-covering is found in the “ erosion shadow” of a hill of 
nummulite limestone. 

The Development of the Vegetation of Central Germany.*— The author 

of this paper gives first his own views on the origin and development of tho vege- 
tation of to-day in Central Germany, and then criticizes very strongly the views 
held by Drude. He begins by discussing the early periods of the last ice age, 
vhen the country was coverel with plants of an alpine and northern character, 
and hut few representatives of tho steppes of the preceding warm period were left. 
Of forest land there wa^ little, but gradually, with the increase of warmth, Pimr 
r xceha appeared, driving away Pin ns sylwstris, He tula pubtscens, Larin europsea 
and Pin us ermbra , and itself giving way to Fugus ftylrattca. The advance of the 
forest coincides with a retreat of the remaining plants of tue coldest period. The 
increasingly warm climate with its heavy rainfall gradually, however, led to a 
period with a moister and colder climate. It is, however, impossible here to 
follow the author further in his very elaborate but comparatively Bhort account 
of the series of changes in climate uud vegetation which intervened between the 
last glacial period and the condition of ihiugs obtaining in Central Germany to-day, 
with its climate, typically continental, and its extensive forests. The author 
refers the reader to a series of his own publications, where the whole subject is 
dealt wAb more clearly than is possible in a short paper, more than half of which 
is made up of strong criticisms of the work done by other authors. 

Zoological Beie&TOh in the Adriatic.- -An association for the advance- 
ment of scientific research in tho Adriatic has been founded recently in Vienna. 
At the inaugural meeting, which was held in the university on March 24, the 
proceedings were opened by tho Rector of the University of Vienna, Hofr&th 
GusBenbauer, and after a speech by tho president of the new association, Count 
Vetter von der Lilie, Prof. Berthold llatschek delivered an address on •• Marine 
Research.” The work of the association, which will co-operate with the Govern- 
ment biological station at Trieste, will in the first instance consist in establishing 
and maintaining a marine aquarium at Trieste, and in fitting out a suitable 
steam-veBsel for tbe scientific exploration of the northern part of the Adriatic. 

Beafiforeitation in Italy. — A consular report on the trade of Naples dwells 
on the unsatisfactory condition of forest management in Italy at the present time. 
A forest law of 1877 empowered tho withdrawal of 4,000,000 acres of forest land 
from reserve, as it was considered that a great quantity of land would thus be 
brought into cultivation. This proved to be the csbo, especially in the lower 
ground, and the result was that the forests of Italy were felled in a most reckless 
manner. It is now generally admitted that State aid must be called in if anything 
iB to be done, and reafforestation undertaken. It is suggested that the cork tree 
would be the most profitable for the latter purpose. Apart from Italy, the cork 
production of the world is thus distributed ; — 


* * Ueber die Entwicklungsgcschichte der gcgonwaertigcu phanerogamen Floru und 
Pflanzendecke Mitteldeutsohlnnds.’ 13y Aug. Schulz. Ileriohte der Deutsohen 
Botan. Gesellsohaft. Band xx. Berlin, 1002. 4", pp. 54-81. 
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Country. 

Area In acres. 

Pmdurtlun 
(quintal* of 
•JUO lb* ). 

Value nf 
export 

Portugal 

... 1 741,000 

127.1.000 

£ 

689,000 

Spain 

... 1 017,500 

828,000 

1.400,000 

Algeria 

... 1 001,070 

88,000 

288,000 

Franco 

... 476,800 

... 

60,000 

820,000 

Tunis 

7,000 

24,000 



. 



Italy has about tbe same area as Tunis under coik forest, but she exports to the 
value of about £3G,000. The Calabrian forests have been almost entirely destroyed, 
tbe trees having been burnt for charcoal. 


AKA. 

Surveys in China.-* On the termination of the Chinese disturbances in l‘J01, 
an important expedition was organized under Licut.-Colonel Manifold and Captain 
Hunter, who set out from Poking for Buchwnn on September 20, 11)01, with the 
object of exploring the route* to the upper Yangtso valley from the north-east. 
Colonel Manifold recently gave some account of the earlier part of the journey 
before the United Service Institution of India, in whose journal for January last 
the paper is printed. While entering but little into details respecting the actual 
survey work accomplished (though this was of considerable importance, as the 
routes were in part entirely new), the paper is of interest from tbe light which it 
throws on the condition of the country and the attitude of the people on the morrow 
of the occupation of Peking and parLs of tko neighbouring provinces by the allied 
powers. Colonel Manifold found that a correct knowledge of the events of 11*00 
and 1901 had extended fur beyond the area actually affected by the operations, no 
attempt being made, as after former defeats, to deceive the populace as to the real 
issue of the fighting. Although it might have been supposed that the recent 
disturbances would have made travel in the far interior less safe than usual, this 
was by no means the case, the oilicials feeling that they would be held responsible 
for the saioty of foreigners, to whom, and especially to missionaries, an unusual 
amount of deference was shown. A widespread desire for tbe adoption of European 
methods and ideas, aB the only means of maintaining a stand against foreign aggres- 
sion, was also observable. From Peking the route of the Peking-Hankow railway 
was at first followed, and Colonel Manifold formed a high opinion as to the future 
commercial importance of the line, which, with its continuation to Canton, will 
tap the commerce of all the main waterways of China. The nations controlling 
this great highway must, he thinks, exercise a very great influence over the 
country on either hand. Beyond the Hwang-ho the loess country was entered, and 
the expedition experienced great difficulties in attempting to travel by any but the 
one trunk road through it, the peculiar vertical cleavage of the loess placing in- 
superable difficulties in the wuy of free communication. By making a short ditour , 
in the environs of Honan-lu, the undesirable meetiug with the court and its retinue, 
then returning from Sian-fu to the capital, was, however, avoided. The Lo valley, 
which was next ascended, had previously been unvisited by Europeans, while the 
crossing of tbe Chin-Ling range from Sian-fu to the Yangtso valley was likewise 
effected by hitherto unknown tracks, so that the geographical resubs of the journey 
will here be of considerable importance, especially as the expedition was accom- 
panied by two trained surveyors from Iturki. The subsequent explorations in 
eastern Suchwau and llupe are not touched upon in tbe paper, which concludes 
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by insisting on the need of prompt and energetio action by British capitalists, 
il* the Yangtse valley is to bo opened up by British enterprise. 

Scientific Results of Dr. Sven Hedin’s last Expedition.— The hope has 
more than once been expressed in the Journal that the means might he found to 
publish in esftnso the very valuable scientific material brought back by Dr. Sven 
lledin from his last expedition. This hope, wo are pleased to Btate, is now about 
to be realized, the necessary funds, amounting to 75,000 kroner, or about £4000, 
having been voted by the Swedish Riksdag in March Last. The decision waB 
arrived at •* utnn votoring ” (without voting), and the Riksdag U to be complimented 
on the enlightened aid which it has thus once more given to the cause of science. 
The general plan of tho work, which it is hoped to publish within three years, bits 
already been sketched in tbs Journal, l)r. lledin himself will Mmtribute two large 
voIudvsb on the purely geographical result*/., while the more special branches of 
science will be deult with by specialists, who are already working up the material. 
The work will bo published in Boglisb, and will no doubt be largely subscribed for 
in this country. 

Earthquake of Andijan. — It appears, from the exact ollicinl figures concern- 
ing the last Andijan earthquake, that the total number of persons who perished 
during tho earthquake was: 1021 in tho town of Andijan, 3342 in 158 villages of 
the district of Andijan, 285 persons in 10G villages of the district of Margholan, 
and four in the district of Osh. Total, 4052 persons. The numbers of cattle 
killed were also very great, namely, 1375 in AudijaD, I (593 in its district, 618 in 
tho district of Murghelan, and 139 in that of Oah. Total, C725. The number of 
housef destroyed reaches 34,882, namely, 123 and 9520 respectively in the Russian 
ami tlio native portions of Andijan, 17,913 in the villages of tho Andijan district, 
5022 in the Marghelan, and 795 in the Osh district. 

The Trans-Siberian Railway. "From tho report of the Ust mooting of the 
Hoard of Directors of the Siberian Railway, it appears that the main line is now 
completed permanently except for the portion circling Lake Btukal, which it is 
hoped will be finished by the close of 1904. The total cost of the line, including 
the Baikal section, amounted to neatly 385,00' M)OU roubles. Tho number ot 
immigrants who have had grants of laud allotted to them is 011,491, and for 
colonization purposes a sum of 30,000,000 roubles has been assigned. To facilitate 
the acquisition tf agricultural implements and seed*, etc., twenty-nine depots have 
been established. Arrangements have been made fur an efficient prospecting of 
the country in the neighbourhood ( f the railway, with the view to tho development 
of itH mineral resources, and these have already led to tho discovery of oil in the 
vicinity of Sudjeuka, in central Siberia, and near Cheromkhovskoje, in tho pro- 
vince of Irkutsk. A special grant has also been made for the encouragement of 
gold prospecting, and an investigation of tho Yenisei and Obi has revealed the fact 
that these rivers are navigable for ocean steamers for a distance of nearly 1000 
miles. 

Trade Routes in S iam — Tn the report of ll.M.’s Consul at Chiengmai it is 
stated that full surveys are now being carried on, and are almost completed, in 
connection with the projected main lino of railway from Bangkok to the north. 
This was originally intended to run through Paknampho to Utaradit and Phr<S, 
and thence north-westwards to Lampang. Chiengrai, the trade centre on tho 
Me-kok, through which all the Yunnan trade passes, is the ultimate goal. Tho 
present surveys, it is understood, favour a direct route along the west bank of tho 
Me-yom, tapping the plain around the prosperous towns of fcJawankalok, Pichai, 
and Pitsannlok, and going nearly due north to Lakh on-Lam pang. This town, 
which is distant 203 miles from Paknampbo, is likely to be the centre of the 
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northern railway system. Tho line will be extended, not north-easterly by Muang 
Ngao and Prayao, as originally intended, but somewhat north-westerly along the 
Me-tui, an affluent of tho Me-wang, and across or through the very slight water- 
shed separating the Me-wang from the Me-lao in the Mekong basin Into the fertile 
and populous valley of that stream, where construction would he free from all 
engineering difficulties right up to the walU of Ohiengrai, a distance of about 
180 miles from Lakbon-Lampang. 

The Lftte Drought in Cyprus. — The official correspondence relative to the 
late drought in Cyprus has been published, and shows that the meteorological 
conditions last year were more unfavourable than at any previous period Bince the 
British occupation. In the beginning of June the high commissioner reported 
that the entire rainfall for the preceding twelve months in the Mesorea plain only 
amounted to (1*17 inches. The drought was generalized, but was chiefly felt in 
the Mesorea, which is the principal cereal-producing district. According to a 
series of records of the island rainfall appended to the report, it Beems that the 
average amount of rain which falls at Nicosia from October to February inclusive 
— the rainy season — is 10 5 inches, this being the mean of observations from the 
year 1881. In the winter under consideration, however, tho fall recorded during 
this period was only 3-78 inches. The year 1888 w&r likewise a drought year, 
only 5 inches falling during the corresponding period. Turning to the other 
districts, the deficiency is hardly less striking. In Larnaka 3*17 inches fell, instead 
of the average 11*27 inches— sonsiderably lets than one-third. In Limassol the 
amount recorded was 0*08 instead of 14*43 inches, and in Famagusta and Kyrenia 
the figures were 4*14 and 7*81, as against 13*34 and 17*26 respectively, Papho 
wob the only district which did not Bhow a rainfall lower than any previously 
recorded, but even here only two-thirds of the average fell. Relief works were 
established and are being maintained until next harvest, the aggregate number 
employed at the different centres averaging about 2000 daily. Money assistance 
is also given by Government to tolvent farmers who have sown largely, and are 
without any grain for food. 


AFRICA. 

The Position Of Port Jameson. — To the longitudes determined in Central 
Africa by the aid of the telegraph, we may now add that of Fort Jameson, in 
North-Eastern Rhodesia, which was fixed in December last by means of signals 
sent from Kimberley at the instance of Sir David GilL We have been favoured by 
the Foreign Office with a copy of the letter Bent by Mr. Oodrington to the South 
Africa Company, in which the exact method adopted for the determination of the 
position is described. Local mean time was obtained on December 4, 11, and 17 — 
of the 4th and 17th by equal altitudes of the sun, and on the 11th by ten altitudes 
taken in the morning and ten in tho afternoon. Signals from Kimberley were received 
on the 6th, 10th, and ICth, the local mean time being, of oourse, obtained— in the 
absence of actual observations on those days — by the chronometer rates determined 
on the 11th and 17th. The resulting longitude in time was 2h. 10m. 40 a 42s. on 
the 6th, 2h. 10m. 40 59s. on the 10th, and 2h. 10m. 42*97s. on the 16th. Owing, 
however, to the considerable variation of the figure for the last date from those 
of the two first, the longitude has been assumed to be 2b. 10m. 41s., or 
32° 40' 16" E., which gives a position about 3Jm. west of that shown on the War 
Office map. The latitude, calculated from the meridian altitudes of two pairs of 
stars, north and south, is 13° 38' 12" S. The observations were taken by Mr. 
Wallace, chief surveyor, with an 8-inch sextant. 
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Meteorological Institutes in South Africa. — A meteorological head- 
station has been recently established in Bloemfontein, and sub-stations are being 
arranged for in Harrtsmith, Eroonstad, Heilbron, Bethlehem, and Bethulie, it 
being intended to send the records from these various stations to Bloemfontein* 
Observations taken so far show remarkable variations of conditions throughout 
the Orange River Colony, both with regard to the stations as compared with one 
another, and also to the conditions obtaining in the different stations. 

Uniform Time for South Africa.— The Colonial Office gives notice that a 
uniform time, based on the 30th meridian, or two hours east of Greenwich, has 
been adopted by all the South African Governments, with the exoeption of German 
South-Wost Africa. On February 28 last, at 11.80 p.m., the time waB advanced 
to midnight in the Transvaal, and similar Bteps were taken in the other South 
African oolonies, exoepi in Natal, where no change was necessary. 

The Du Bourg Expedition.— After the death of its leader (ante, p. 319), this 
expedition continued its route, with some modification of the original plan, under 
the leadership of M. Golliez, and made its way to the coast by way of the Congo 
and Brazzaville, reaching France about the end of March (Revue Fran^aise , April, 
1903). From Amadis, the scene of the death of M. Du Bourg, the survivors made 
their way down the Welle, of which a survey was made from the oonfluence of 
the Eibali and Dugu. Its course was found to be very tortuous, and to have been 
very inaccurately shown on previous mapB, so that the survey will be of considerable 
value for African cartography. 

Exnlorations in Frenoh Congo. — M. Alexis RonsBet, who last year under- 
took aff expedition for the Burvey ot a route from the Congo to the Shari by way 
of the Bahr Sara, the important south-western branch of the latter river, has, wo 
learn from the Revue Frangaise for April, died on his return to the coast aftor 
successfully completing his mission. The route surveyed leads by the Fafa, a 
tributary of the Bahr Sara, and is siid to shorten the journey to the Chad basin 
from the south by 200 kilometres (125 miles). The Fafa was found to be broken 
by two rapids only, and to be otherwise suited for navigation. M. Rouaset bad 
previously done other good work in this region. Additions continue to be made 
also, in pointB of detail, to our knowledge of the Congo tributaries in this region. 
Thus we learn from the Mouvement Oeographvjue (1903, No. 11) that a further 
exploration of the 11 Likuala aux herbee,” between the Sanga and Ubangi, has been 
made by M. Yasseur, who ascended the river in a steamer to a little north of 
1J° N. lat. At this point it was still 30 yards wide and over 10 feet deep, flowing 
at the time through an in unda ted forest, though it sinks to an insignificant stream 
in the dry season. The natives in thiB part were hostile, but lower down were 
moie friendly, and showed no fear or surprise at the sight of the steamer. In a 
map which accompanies the note, account has been taken of the work of the recent 
Franco-German boundary commission (ante, p. 457), whiob shows that the Sanga 
and Ubangi are closer together than has been supposed. The thirteenth number 
of the same journal gives a short oo count of a recent exploration, by Captain 
Schoerlinck, of the Pama, an important upper branch of the Alima, first explored 
in 1883 by Dr. Ballay. It flows for a long distance from south-west to north-east, 
parallel to the upper Alima. 

Exploration of Southern Angola.— It is stated in the Deutsche KolonicU - 
teitung (No. 14, 1903) that the results of an expedition sent out in 1900 by 
Eolonial-wirtschaftliche Eomitee, in association with the Campanhia de Mossa- 
modes and the South-West Africa Company of London, are about to be published 
in a full report by experts on the subjects to which attention was mainly direoted, 
viz. the economic resources of this tart of West Africa. The district explored 
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wa* the Hinterland of Mossamedes, especially tho region between the Kunene and 
Zambezi, and it is stated that the new light thrown on the botany of this country 
is of special importance, no expedition shoe the days of Welwitech and Schwein- 
furth having brought back botanical collections of such value, while the studies 
of economic plants, especially rubber, are also of great interest. The expedition 
referred to seems to be that of which mention was made in the Journal for 
December, 1899 (p. GG5), though authority wsb there given for the statement that 
it started in August of that year, and not in 1900. The leader of thiB expedition 
was the botanist. Dr. Baum. 

Tho Spanish Colonies in Wait Africa. — In the Boh de la It. Soc . Qcogr, 
de Madrid Sr. E. d’ Almonte gives the following areas and populations : — 


Continental territory 

Area in aq. m. 
9890 

Pop. 

... 137,000 

Fernando Poo 

... 800 ... 

... 19,542 

Annobon 

... tij ... 

... 1,302 

Oorisoo 

... ... 

732 

Elobey Lies 

... 1 

313 

Totals ... 

... 10,703* 

... 158,890 


The areas are only approximate, and the population of tho continental territory 
can only be a very rough estimate, and is probably too large. The population of 
Fernando Poo is taken from the census of 1901. The white inhabitants are very 
few, namely, 501 in Fernando Poo, 6 in Annobon, and 12 in CoriBco. The con- 
tinental territory, definitely secured to tho Spanish crown by the Franco-Spanish 
treaty of 1900, extends along the coast from 1° to 2° 10' N. lat., between the 
rivers Muni and Carapo. The coaBt consists of plains or undulating country, 
beyond whiob, about 12 miles from the sea, are heights culminating in the Pioo 
Agudo de Isb Siete Montafias at a height of 2790 feet. La Mitra, between the rivers 
Congiie and Utongo, rises to 3940 feet, and the culminating height of tho teriitory 
lies between the Lafta and San Benito, attaining Rome 5900 feet. The riverB are 
muoh encumbered with falls and rapids, but the Campo is navigable for some 12 
miles from its mouth up to the cascades of Bina by steam-launcheB, though its bar 
is difficult to cross, and the San Benito (or Volo) to the cascades of Yobo. The 
Muni is an estuary into which several rivers flow, and has a maximum depth of 
108 feet near the French shore, but vessels entering it must have a draught of less 
than 20 feet in order to cross Corisco bay. Archaean and Paleozoic rocks seem to 
predominate in the interior of the country, and secondary formations extend along 
the coaBt covered with quaternary deposits. The whole oountry, except some parts 
of the coastal bolt, w clothed with dense forest, where all the treeB and plants of 
tropical Africa flourish — timber trees, dye wood a, fibres, indiarubber, gums, oil, and 
c co-palms, etc., and various fruits. Manioc, sweet potatoes, yams, maize, etc., 
are cultivated to a Bmall extent by the natives, and vanilla, cocoa, and other plants 
near the settlements. The country is little developed, and the exports consist 
chiefly of palm oil, indiarubber, mahogany and other timber. The hot and moist 
climate renders the country unsuitable for European colonization, and the ohief 
settlement, the so-oalled town of Bata, is only a row of houses along the coast, in 
spite of the efforts made by the Fronch to foster its growth. There are a few 
factories in Bata of various nationalities, and others are established on the Bio 
Muni. 

Stationary Dunes in the Sahara.— In the Compte* Rendu* of the Paris 
Academy of Sciences (meeting of February G, 1903), M, Ilochreutiner has a note 
on a special type of dunes on the margin of the Sahara, which differs from the 
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normal in showing no tendency to move in the direotion of the prevailing wind. 
A good example is that of Ain Sefra, which owes its origin to a local wind* 
current blowing down the side valley of the Feijet-el-Betum across the longitudinal 
valley of the Wed-el-Brij, and depositing the sand which it raises on a well-defined 
area, adjoining, though not touching, the southern wall cf the latter. Although 
quite stationary, the dune presents all the external characters of moving dunes. 
The writer considers that attempts to fix this dune are unnecessary, though the 
plantations which have been established aro important, from the fact that overy 
inch of soil gained is of value from an agricultural point of view. 

AK1RX0A. 

North-Western California. — An examination of the north-western region of 
California, with a view to testing its capabilities {or stock-roaring, has lately been 
made by Mr. J. B. Davy, of the agricultural experiment station of the University 
of California, and his report, issued last year at Washington, contains much 
interesting information on the surface features of the country. North-western 
California, as a well-marked topographical area, is defined ae lying between 39° 
and 42° N. 1st., and betweon the coast and the inner coast range mountains. Of 
the seven agricultural and dimatal areas into which it may be subdivided, Mr. 
Davy’s examination extended to four, viz. the Interior Plateau belt, the Coast 
Bluff belt, the Redwood belt (lying between the two first), and the distrust at the 
headwaters of the Russian river, which forms a connecting link with the topo- 
graphical region of Western Central California. The general character of the 
region *s that of a dissected plateau, the Coast Bluff belt having a width of only 
from 1 to 3 miles, while the Redwood belt seems distinguished rather by Its 
climatal than its topographical features, though the causes which delimit the 
growth of the forest are not clearly understood. In the plAteau belt there are 
numerous mountain valleys which, by their cool climate, fertile soil, and abundant 
supply of water and timber, are eminently adapted for dairying, though little is at 
present done owing to difficulty of transport. The original vegetation has beeu 
much modified by farming operations, and even in the wild pastures many valuable 
native species have been much reduced by heavy grazing, while weedy species 
have become naturalized. Systematic efforts are needed to Improve and renew the 
pastures, which throughout this belt of country have much deteriorated. The 
upland ridges of the plateau furnish a still larger area of pasture, being not fitted 
for general agriculture. They form the summer or annual pastures, while winter 
feed is found among the woodlands which clothe the gulches and steep sides of the 
canons, the prinoipal trees being Douglas spruoe and three kinds of oak, one of 
which » highly valued for its bark. These timbered lands oannot, however, make 
first-class pastures, though something may be done to improve the open spaces. 
But, as the writer insists at various parts of the report, the timber and brush are 
most important for the preservation of the water-supply. Other types are the 
“ Chaparral ” areas — consisting of dry, 6tony ground covered with a dense brush 
of prickly or rigid shrubs— and the sub-alpine meadows, which, being completely 
isolated, retain the obaracter of the primitive flora. They are valuable as supply- 
ing green pasturage for several weeks after the lower upland pastures are dry and 
brown. The soils on the coast bluffs or “ mesa” lands differ materially from those 
of the plateau and valleys, but, though little suited for sheep, supply some exoellent 
oattle ranges. The coast is fringed with sand-dunes, and Mr. Davy enters fully 
into the question of their planting with sand-binding species. Some of these have 
a certain forage value, but the wisdom of stock- feeding on reclaimed dunes is 
doubtful. Grasses are soaree in the Redwood belt, which, as a rule, is densely 
shaded, and clearing is, of course, opposed to the interests of the lumber trade. 
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AH8TBALA8IA AND PAOZFZO ISLANDS. 

Recent Work in New Guinea.— The Annual Report for 1900-1901 on 
British New Guinea, issued last year at Brisbane, contains, as usual, a large amount 
of interestiog matter relating to the country and its inhabitants, though the 
multitude of subjects treated of makes it a matter of some difficulty to sift out the 
geographical items from the mass of other matter. The Reports of the Liout.- 
Governor on his visits of inspection are of interest principally as showing the 
general progress towards the development and pacification of the territory, the 
statements as to the progress of planting in various parts being on the whole 
encouraging. Among other visits paid during the year, those to some of the island 
groups in the extreme east, and that to the Aird River delta for the investigation 
of the murder of Mr. Chalmers and his companions, may be specially mentioned. 
In describing .a visit to the north-eastern division, the Lieut.-Governor gives a 
striking description of the Goropu range, the highest point of which, Borne 10,000 
feet high, has recently been named “ Mount MacGregor.” A new Government 
station for this division has been founded on Tufi inlet, just north of Cape Nelson, 
and a photograph taken from this Btatiou looking up the winding inlot to the im- 
posing peaks, Mounts Trafalgar and Britannia, iB reproduced. Various reports by 
subordinate officials describe journeys into the interior, Borne of which have resulted 
in considerable additions to our knowledge. The expedition from the coast near 
Cloudy bay across the main range to the headwaters of the Musa has already been 
referred to in the Journal , but attention may be called to the photograph of tho 
gap in the Mount Suckling range through which one of the upper branches of the 
Musa cuts its way to the north. Further light on the upper system of the 
Musa was thrown by an expedition which started from the shores of Collingwood 
bay, on the north-eaBt coast, with the objeot of discovering and punishing the 
interior tribes whose murderous raids have long been the terror of the dwellers on 
the shores of the bay. They have been generally known on the coaBt as “ Dorm," 
and the expedition proved that, as had been conjectured, this name is a general 
designation for the unruly tribes dwelling on the headwaters of the Musa. The 
route led round the northern base of the Goropu range, through a district in which 
many of tho streams flowed with a thiok milky-looking water, while in traversing 
their wide flood channels the traveller sometimes sinks to the kneeB in a kind of 
pipeclay Blush. These strange waterways are attributed to landslips in the 
Goropu range, which hold back the water, until it at last bursts forth carrying 
devastation in its train. The banks of one of these streams, the Wakioki, were 
thickly clothed with Casuarinas, while on the spurs of the range grew huge 
mountain pines towering high above the other tall foreBt trees. After crossing the 
divide to the Musa system, good views were obtained of the graceful Mount Mae- 
gregor and the more massive Mount Suckling a little further south. The Musa 
and its tributaries were found to be deep and impetuous streams, the crossing of 
which involved considerable difficulties. The headwaters of another of the north 
coast rivers — the Kumasi — were investigated by Mr. A. L. Walker, who, in spite of 
severe fever, made his way for some distance into a broken mountainous district in 
the vicinity of Mount Lamington, in the Hydrograpber*s range. Thi^, as well as 
a portion of the main range, was found to be drained by the- branches of the 
Kumasi, where the supposititious course of the Yodda has hitherto been marked on 
the map. The Kumasi is a turbulent stream, and Mr. Walker was nearly drowned 
when attempting to desoend on a raft, his native followers restoring him by a prooess of 
artificial respiration. In its lower course the river flows through a fertile, thickly 
peopled country. The report contains many details on the natives and their 
customs, and there are numerous photos showing their houses (some raised on bamboos 
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to a height of 30 feet from tne ground), carvings, boats, eto. A strange custom 
whioh was found to exist among the Fly river natives, and which has been the 
cause of much trouble, is to the effect that if a “ big " man of one village has during 
his lifetime been a great friend of another village, he makeB a secret agreement with 
the latter to kill all the people of his own village when he dta. 

Rainfall of the British Solomon Islands.— Mr. C. M. Woodford gives 
some information concerning the rainfall ot these islands in his lately issued report 
to the Colonial Office. Records have now been kept at the Government station, 
Tulagi, for nearly five years, so that some material exists towards obtaining an 
average. It is customary to speak of the months from April to November as the 
" dry season, 1 ' and those from November to March (inclusive) as the 11 wet season." 
This coincides with the period of the obange of the south-east to the north-west 
monsoon, and appears to be tolerably well borne out by the records obtained. 
Roughly speaking, it seems that February and March are the wettest, and May, 
June, and July the driest months. The annual average for the four years ending 
with 1901 was just under 130 inches, and this seems to be about what is obtained 
at Santa Anna and at Ugi, judging from the scanty data available for these latter 
places. 


PHYSICAL GEOGRAPHY. 

Temperature in Underground Passages.— Herr Fred, de Druijn has taken 
numerous observations of the temperature in the St. Pietersberg quarries near 
Maestricht ( Tijdbchrijt van Jiet K. Nederl. Aurdrij/csk. Otnoot ., Deel xx. No. 1). 
The average annual temperature is about 48° Fahr., but aloug the eastern side 
of the hill, near the chief entrances, it is somewhat loss, lying, both in winter and 
Bummer, between 44 u, 5 and 46 0> 5. The temperature therefore differs considerably 
from that of Maestricht, where the annual mean is 52°. The cause of this difference 
is probably evaporation. In winter, when the outer air is oolder than that in the 
quarries, moisture may bo given out, and the air in the subterranean passages, 
absorbing fresh moisture from the damp stone, may be cooled. Evaporation is 
also caused by convection currents. These are especially marked in the Bosohberg 
and Valberg quarries, on the other side of the Joker river. The former has eight 
openings on a level with the passages, and the temperature in these varies with 
the seasons, while the Valberg has only one opening at a higher level and a more 
constant temperature. A narrow opening conueots the two, through whioh currents 
of air flow, the warmer air of the Valberg pouring out in winter into the Bosohberg. 
When the weather is cold, volumes of vapour rise from the Valberg entrance. 

The Currents of the Bay of Bisoay.— In the January number of La 
GCographie, M. Charles Blnard, president of the Socidtd de Ocdanograpbie du 
Golfe de Gascogne, gives an account of some further experiments with ** drifters ” 
carried out by the society. The special feature of the investigation was that the 
drifters wore thrown into the Bea in a region intermediate between the open sea 
area investigated by the Prinoe of Monaco and the inshore region investigated by 
M. Hautreux. The results confirm the conclusion that the ** Rennell current," 
properly so called, does not exist, and Bbow that a branch of the general Atlantic 
circulation enters the Bay of Biscay from the north, flows south-eastwards to the 
Landes coast, recurves westward along the north odast of Spain, where it moves 
at the rate of about 3 to 6 miles a day, and then turns southward along the Portu- 
guese coast, rejoining the main current towards the Azores. The society is about 
to undertake further researches in the north of the bay, and its results in that 
region may be of special value in relation to the work of the International Survey 
in the English ohannel 
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The Effeotl Of Snow-oovering. — The Bulletin of the Geological Institution 
of the University of ITpeala (No. 10, 1901) contains an aocount of an important 
investigation on the physioal conditions of a Bnow-coveriog, and its influence on 
the soil on whioh it rest?, carried out at the Upsala Observatory by MM. Jansson 
and Weatman between January and April, 1902. The observations were made 
daily at two independent stations, and include (1) records of depth of snow, 
(2) temperature of snow and soil, (3) specific gravity of the snow, (4) influence 
of evaporation and condensation on the thickness of the snow-covering, (5) the 
melting of the snow* Increased depth of enow is due either to snowfall or to 
drifting ; the depth is diminished by internal changes in the density of the snow, 
which occur even when there is no melting, by the aocess of warmth due to rain, 
warm winds, or solar radiation, and by drifting. The heat effect of warm rain is 
of little importance compared to that of a warm wind. A comparison of the 
thiokness of the snow-covering with the amount of precipitation gives as a mean 
result, that 1 centimetre of snow is equivalent to 1 millimetre of rainfall. The 
temperature observations show that, while in a thin lay or at the surfaoe the 
minima are considerably lower than those of the air, on account of radiation, the snow 
is in general warmer than the air, so that, while a thin coating of snow reduces 
the temperature of the soil at the surface, a covering 30 to 40 centimetres thick 
affords great protection. During the whole winter temperature never fell to the 
freezing-point 10 centimetres below the surface of snow-covered soil, while on 
ground kept clear of enow it was below freezing from January JU to April 1 at a 
depth of 60 centimetres. The specific gravity of the lower layers of snow showed 
a fairly steady increase from 0*295 on January 11 to 0*372 on April 6, comparison 
with observations in 1901 showing that the increase depends, to some extent, on 
the total thickness. The specific gravity of newly fallen snow ranges from 0*038 
at low temperatures to 0161 under humid conditions. On a hard crust formed 
by melting, the specific gravity rose to 0*489. In the observations of evaporation 
and condensation wonderfully concordant results were obtained, confirming previous 
conclusions that in general the effect on the thickness of a snow-sheet from this 
cause is very slight. 

The Frenoh Glacier Commission. — The Commission Franchise des Glaciers, 
instituted in July, 1901, has issued two papers reprinted from the Annuaire of 
the Frenoh Alpine Club for 1901. Prof. M. W. Kilian reports on the variations 
of the glaoiers of Dauphino and the Haute Ubaye observed in 1900 and 1901 by 
the organization carried on by the Socttte des Tourists du Dauphin The report 
is illustrated by a map and some excellent photographs. The observations show 
a general diminution of all the glacien : Prof. Kilian expresses the opinion that 
the glaciers of the Marinet massif have reached a phase of specially rapid decrease, 
and that they are destined to disappear entirely. All the glaciers of the region 
are, in effect, entering upon the final stage of a retreat which, notwithstanding 
minor variations, has been going on continuously since the beginning of the 
quaternary period. The second paper, by M. Charles Rabot, 1 b a short review 
of recent additions to our knowledge of glacial phenomena. The first chapter 
discusses the general aspects of the physioal and geological problems under investi- 
gation, and in treating the subject of moraines and morainic deposits, M. Rabot 
deplores the confusion in terminology which still exists, and urges the adoption 
of the nomenclature recommended by the Glacier Conference in 1899. In the 
second chapter the most important explorations of glsoier regions made during 
recent years are recorded, and the special features of each region described. The 
third chapter deals with variations of glaoiers, a subject to whioh M. Rabot 
returns at greater length in an “ Essai de Chronologic des Variations Glaoiaires,” 
published in the Bulletm de geographic historique et descriptive (No. 2, 1902). 
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GENERAL. 

The Government of Tropieal Colonies.— Mr. Alleyne Ireland, author of 
a well-known work on 9 Tropical Colonization/ is at present travelling in the Far 
East on behalf of the University of Chicago, for the purpose of studying on the spot 
the problems of colonial administration in the various tropical colonies in that 
region, and the manner in which they have been solved. Some of the main results 
of his studies are being communicated to the New Tork Outlook in a series of 
articles, the first of which appeared in the issue of that paper for November 22 last. 
This first article sums up in a telling way the main principles underlying, in the 
author's opinion, the question of colonial administration in the tropics, and its main 
points may be bore summarized. Mr. Ireland begins by insisting on the fact that 
civilization is the product of geographical environment, and that of the unchange- 
able factors of such environment which are of primary importance in the problem, 
climate is the one which haB the most marked (fleet in differentiating existing 
civilisations. Defining as the 11 heat bolt M of the globe the area enclosed within 
the northern and southern isotherms of 08° Fahr., he finds that, apart from the 
work of Europeans and Americans in the tropics, the civilization of the heat-belt 
has remained stationary a thousand years, and that the advancement of humanity 
during that period has been carried out entirely by the dwellers outside the limits 
fixod. This overwhelming disparity, which mutt be taken into account by all 
students of colonial problems, is not, in his opinion, a condition which may be 
subject to reversal, but is the result of definite laws. The beginnings of civilization 
must be sought either in countries where, from the nature of the climate, the labour 
conditions have been favourable to the production of a steadfast thrifty people,* or 
where, from the nature of the soil, the return to labour was great and favoured 
the easy accumulation of wealth. The latter cause is the more rapid in its action, 
and we therefore find that civilization appeared first in the early tropical states — 
India, Egypt, Peru, etc. ; but depending on the fertility of the Boil, and not on the 
energy of man, it carries the seed of its own destruction, and is supplanted by the 
more permanent civilization evolved from successful conflict with nature. In 
applying these principles to existing problems of colonial administration, Mr. 
Ireland holds that the character of such administration must be controlled by the 
ideals of the dominant power, and that in tropical colonies, whatever ideals— 
native or Western — are to prevail, the substantial control must remain 1 q the 
handB of the representatives of such ideals. In his second paper Mr. Ireland 
studies the problem as it is presented in Ilong Kong, and shows that, in spite of 
exceptional difficulties, England has achieved a work which can only call for 
admiration. 

A Sixteenth-oentury Cartographer. — From the publishing house of Carlo 
Clausen in Turin there comes a pamphlet entitled 4 Notizie sulla vita o sulle opere 
di Ciaoomo Ga>tildi/ with a preface by Prof. Luigi Hugues. About the life of 
Gastaldi there exists considerable speculation. He was born at Villa Franca, in 
Piedmont, but lived mostly at Venice. So much is known with certainty, for 
his fame secured for him mention by chroniclers both contemporary and subse- 
quent; but the details are hard to All to. His relations with the Church are 
interesting in their uncertainty. It his been supposed that he was a friar or 
canon regular of the PremonstratensiauB (an order founded by S’. Norbart), but in 


* Mr. Ireland regards extreme heat as an equally effeotive bar to civilization as 
extreme cold, the extreme dryness of the soil in summer rendering continuous labour 
throughout the year impossible. This is, however, far from applying universally in the 
tropics. 
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this case he would not have been permitted to reside as ho did in Venioe, or indeed 
in Italy, without a speoial dispensation ; and there is no record that he reoeived 
this mark of favour. It does not, however, appear impossible that this recognition 
of Gastaldi’a altogether exceptional talents would be denied him, for the highest 
interests in Venice at that time tended towards geographical work. Venioe, lying 
as \t did at the junction between the sea-way of the Adriatic and the land-ways 
north through Brenner, and east across the low Alps to the Semmering, was foroed, 
by its commanding position for trade, into the necessity for a detailed knowledge 
at least of the Mediterranean coasts, for in this sea lay ail its interests and its 
colonies. And Venice, at the period of Gastaldi’s career, was experiencing a great 
geographical renaissance — a last outburst of activity in tho dose study of its own 
world and the world beyond, before the decline of its political power. Gastaldi 
had many masters under whom to study, and the best proofs of his extraordinary 
ability are furnished in the eleventh chapter of tho present pamphlet. Here are 
to be found comparative tables of Gastaldi’s computations of the positions of 
several well-known points both within and without the Mediterranean area, with 
which are contrasted modern results and those of Mercator and the geographers 
subsequent to Gastaldi. A geographer of four centuries back who errs only 5' in 
computing the latitude of a point relatively so far distant from his own known 
area as Cape Verde (Mercator's .error was 1° 13') is entitled to high esteem. His 
workings of longitude are, as would be expected, further away from modern results 
than those of latitude, hut his error of 9° for Bib-el -Mandeb is altogether excep- 
tional; and it is in comparison with the work of other early geographers that 
Gastaldi shines most notably. 

Medals of the Imperial Russian Geographical Society.— At its annual 
meeting, the Russian Geographical Suciety awarded its Constantine Gold Medal 
to F. K. Kozloff for his last researches and geodetical measurements in Tibet, his 
excellent maps, and most valuable zoological and botanical collections. The Count 
Llitke medal was awarded to N. M. Knipovich, for his researches in the Arctic 
ocean, and to N. A. Sokoloff, for hiB geological and geographical work. The large 
gold medals of the section of Ethnography were awarded to Prof. V. A. Zhukovsky, 
for his work on folk-lore in Persia, and to V. N. Perets, for ethnographical work. 
The Semenoff Medal was given to L. I. Brodovsky, for the map of Manchuria which 
he has compiled. Small gold medalB were given to A. K. Kuznetsoff, for the work 
he has done in the museum of the Chita (Transbaikalian) section of the Geographical 
Society ; to V. H. Ladyghin, for liis work during the Kozloff Tibet Expedition ; and 
to L. S. Berg, for his exploration of Lake Aral. A number of silver medals for 
various minor works were given to several persons. The greatest achievement of 
the Geographical Sooiety was the visit to Lhasa by a member of the Sooiety, 
the Buryat Lama, M. TsybikoiT, who has also been at a number of monasteries in 
Tibet, and has brought hack 319 volumes of various works of Buddhist philosophy, 
medicine, history, and so on. 

Hew Geographical Society. — The first meeting of the newly founded 
Russian Sooiety of Earth-Knowledge (Obsheatvo Zemhvyedeniya) took place on 
March 5 at St. Petersburg (of. Journal , vol. xix. p. 763). The Society is connected 
with St. Petersburg University, and has the following programme: (a) The 
study of scientific questions of Earth-knowledge ; (jb) geographical exploration in 
general, and especially local ; (c) the improvement of methods of geographical 
education ; and (d) the spreading of geographical knowledge. Prof. Brunov was 
elected as president of the Society, D. A. Koropchevsky as vice-president, and 
MM. Zverintseff and Sohdnberg as secretaries. 
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Dr, Gustav Radde. 

We regret to announce the death of Dr. Gustav Radde, Gold Medallist and 
Honorary Corresponding Member of the Society. Gustav Radde was born on 
November 27, 1831, in Danzig, the son of a schoolmaster. As a youth he was 
befriended by Dr. A. Menge, and assisted by the Natural History Sooiety of his 
native town to start on a scientific career. Still quite a young man — that is, in 
1852-1855— he had the good fortune to be employed in the Crimea by the old 
botanist Steven in collecting plants and ns a draughtsman for making drawings of 
plants. Under the guidance of his enthusiastic master, Radde travelled on foot over 
most of the hilly parts of the Crimea. During that time he also made the acquaint- 
ance of a local landowner, M. Shatiloff, for whom he made a Natural History 
Museum, which, at a later date, was presented to the Moscow University. During 
these years he published several valuable articles in the Bulletin do la Society dee 
Naturalist? a de Moscou (“ Versuch eincr Tflanzenphysiognomik Tauriens,” 1864; 
“Boitrage zur Ornithologie RuBslands,” 1834; “ Thierleben am Paulen Meere,” 
1856), and ono on the Crimean Tartars in the Journal of the Russian Geographioal 
Society (1857). Botany, zoology, and ethnography were thus already his favourite 
subjects. 

In 1855 began the great period of exploration of Eastern Siberia. Steven 
recommended Gustav Radde to the Geographical Sooiety for this task, and in that 
year RSdde went as a botanist and a zoologist to that country and to the 
newly annexed Amur region with the expedition under Ludwig Schwartz. He 
travelled there for four years, made the tour of the northern part of Lake Baikal, 
then almost unknown, observed the migrations of birds in Transbaikalia, and 
spent a full year in the Little Khingan, studying the fauna and the vegetation of 
the southern portion of the Amur. In 1868, after the expedition hau terminated its 
work, he made an extremely interesting journey to the highlands of the Sayan (Irkut 
valley) and to the peak Munku-Sardyk, the only snow-clad peak on the frontier 
of Eastern Siberia. The collections which he brought in from Siberia were im- 
mense, and included specimens of 1760 vertebrates and about 50,000 invertebrates. 

The results of these journeys are embodied in two quarto volumes of his 1 Reison 
im Siiden Ost-Sibiriens ’ (I. ‘Die Saugethierfauns,’ 1862 ; II. ‘ Die Festlands-Omis,’ 
1 864), published by the Rvftsian Geographical Society and containing the description 
of his extremely valuable zoologioal collections, and in a volume of shorter reports, 
entitled ‘Berichte fiber Reisen in Siiden Ost-Sibiriens,’ published in vol. xxiii. 
of Baer und Heltnersen’s * Beitrage zur Kenntniss dee Russisoben Reich?,’ 1861. 
These reports are admirably written, especially in the part which deals with 
Radde’s journeys up the valley of the Iikut and to the Munku-Sardyk and the 
Chohondo region. Hia intelligent study of the method of Humboldt is perceptible 
in these reports, and they arc the best sj)ecimens in all the modern geographioal 
literature of Siberia of a graphic description of the whole of nature, physical and 
organio, including man, as it appears in these highlands. Strangely enough, these 
( Reiseberiohte,' which might have been Buch good guides for Russian travellers, 
have not been published in Russian, but there are Russian editions of the ‘ Reise.* 

In 1864 Radde moved to the Caucasus, where he soon grew interested in the 
fauna, the vegetation, and the inhabitants of that fasoinating and varied region, 
and founded at Tifiis a Natural History Museum, to whioh for the rest of his 
life he devoted his main aotivity, and whioh he made one of the riohest and best 
of local museums* He was also the director of the Tifiis Publio Library. 
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His main literary works on Caucasia were ( The Ornithological Fauna of 
Caucasia' (in Russian) and 1 Ornis Caucasica/ which he began to issue in 1886 at 
Cassel, and of which he published several fascicules, and his ‘ Berichte fiber die 
biologisch-geographischen Untersuchungen in den KaukasusUndern ’ (Tiflis, 1866). 
He published , both in German and in Russian , a great number of separate sketches 
of bis journeys, which appeared, in German, in Peter manns Ergdnzungshtfte and 
Mitteilungen — such as “ Vier Vortriige fiber den Kaukasue 99 ( Ergsh Ho. 36), " Aue 
den Hoobalpen des Daghestan ” (idem., 65), “Karabagh "(idem., 100), 91 Das Ostufer 
des Pontus” (idem., 112), “Per Hordfuss des Daghestan" (idem., 117), or in 
separate volumes, “ Kheveuria and the Khevsurs 99 (Cassel, 1878), 4 Talysoh und 
seine Bewobner’ (Leipzig, 1885); while in Russian he published a number of 
smaller monographs in the Memoirs (vols. vii., viii.) and the Izvestia of the 
Oauoasus Geographical Society (vols. ii., iv., v.), as also in the Caucasian Kalendar 
(Russian). He also made a journey to the Transcaspian region, described in his 

* Preliminary Reports of an Expedition to the Transcaspian Region and the 
Khorassan/ published (in Russian) at Tiflis in 1891. 

In all these works lladde gives excellent and lively pictures of the landshe visited 
— their fauna, their flora, and their inhabitants — though less beautiful, it must bs 
said, than his Tunka and Munku-Sardyk pictures. He wrote also a good general 
article, “ The Caucasus," for ‘ Picturesque Russia,’ and a sketch of hiB sea voyage 
round Asia, * Twenty-three thousand miles on board the Yacht Tamara 9 Of his 
scientific work during the Transcaspiftn expedition, the first volume only has been 
published (in German), under the title of 1 Wisbeoschaftliohe Resultate der Trans- 
caspischen Wissenschaftlichen Expedition : Band I. Zoologie. 1 Ilis most important 
botanical work concerning the Caucasus was * Grnndzlige der Pfianzenverbreitung in 
den Kaukasuslandern,' which constitutes the third volume of the well-known 

* Vegetation der Erde/ edited by Profs. Engler and Drude. This is a very serious 
and most valuable work. 

At the time of his death he waB engaged in the publication of a work * Dio 
Sammlungen der KaukasiBchen Museums/ of which throe volumes (out of six) 
have appeared (Zoology, Botany, Geology). 

In 1898 the Russian Geographical Society awarded to Dr. Radde its chief 
medal — the Constantine medal — the analysis of his work having been written by 
Prof. Ku/uetsoff (see 1 Yearly Report of the Russian Geographical Society * for 
1898). He had been awarded the Patron’s Medal of the Royal Geographical 
Society in 1889. • 

Some of the preliminary reports of Radde, written almost on the spot or Imme- 
diately after this or that journey in the Caucasus and elsewhere, were from time to 
time criticized by specialists for small mistakes whioh he had made here and there. 
They remain, nevertheless— especially the Siberian reports — models of what 
reports of journeys ought to be for giving a general pioture of the nature of the 
country visited, embodying its vegetation, its fauna, and the manner of life of its 
human inhabitants. Tho writer of these lines cannot recommend any better read- 
ing for young geographers than Radde's Siberian * Relseberiohte ; ’ and if some day 
a collection of the best geographical reports be made for the use of geographical 
students — which would be a most desirable enterprise — Radde’s reports will surely 
occupy in such a collection an honourable place. P. Kropotkin. 

A few days ago I receive! from Dr. Riddo a volume, with a card, 44 Best greet- 
ings; suffering much, but hope to finish the Geology." Before it reached me, 
the announcement of his death had appeared in the newspapers. For old acquain- 
tance sake, 1 should like to add a few words to the notioe contributed by Prince 
Kropotkin. 
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I made Dr. Badde's acquaintance at Tiflis in June, 1808. He and Dr. Abioh 
were then the representative* of eoienoe in the Caucasian oapital. Oauoaiia had 
at that time its own Oourt and its own administration. Dr. Radde'a scientific 
attainments and their European recognition placed him in the end in such a 
position that he was selected as the companion of Grand Duke Michael Nioholavioh 
in bis yacht voyage to India and Japan, and in 1895 and 1897 he was again 
selected to accompany members of the Imperial family on a visit to the North 
African ooaat-lands. 

Time has only strengthened the first Impression Dr. Radde made on me as 
a youth, that of a man with an extraordinarily wide interest and power of obser- 
vation in various branches of Natural Soience. Specialisation is no doubt a 
quality, but it may also be a defect in a traveller. The man who has never made 
a mistake in life or science has lived and worked in a very narrow groove. 
Dr. Radde was well fitted to be a pioneer of knowledge in new regions. He was 
admirably qualified for the receipt of one of the gold medals of the Royal Geogra- 
phical Society, which was bestowed on him in 1889 — nine years before ho received 
the chief medal of the Russian Geographical Society. The formal statement of 
the grounds of our Society’s grant has recently been quoted in Germany as the 
most complete snmmary of Dr. Badde's claims, and may, I think, be appropriately 
repeated here : — 

u The Patron’s Medal to Dr. G. Badde (Director of the Natural History Museum, 
Tiflis), for a life devoted to the promotion of Scientific Geography, as a traveller, 
observer, and author, and particularly for his five years' travels in Eastern Siberia 
(1856 60), his persistent exploration of the Caucasian chain (1864-5 and 1876-86), 
Mingrelia, Abkhasia, Karatchal, Daghestan, and of the Armenian Highlands, and the 
Caspian coast (1875-80), and his services as chief of the Transcaspian Expedition in 
1886. Also for the important works in whioh he has recorded the result of his ex- 
plorations: (1) 1 Beisen in Ost-3ibsrian, mit Karten,' 1862-4 ; (2) 1 Die drei langen 
Hoohth&lera Imeritiens ; ’ ( 3 ) 4 Vier Yortrage fiber den Eaukasas.’ 3874; (4)‘Aus 
den Hoehalpen des Daghestan,’ 1886 ; (5) * Die Ohewsuren und ihr Land,' 1878; 
(6) * Beisen um die Persiseh-Bussisohen Graazen/ 1885 ; (7) * Voriaufiger Bericht 
fiber die Expedition nAch Manohurien und Khorassan, 1 1887. And particularly for 
the talent with whioh, while paying special attention to various branohes of natural 
history, especially ethnology, ornithology, and botany, be has kept in view their 
relations to Geography, and has made it his main objeot to set out in a clear and 
comprehensive manner the physical characteristics of the countries he has explored, 
with their causes and effeots (see Nos. 1, 3, and 5). And finally, for the zeal, energy, 
and artistic intelligence he has exhibited in the arrangement on a Geographical 
basis of the Natural History Museum at Tiflis.” 

Douglas W. Fbessfie u>. 


Dr. Heinrich Hartl. 

Dr. Heinrioh Hart), Co lone l of the Reserve, and Professor of Geodesy in the 
University of Vienna, died in Vienna on April 8, at the age of sixty-three years. 
Dr. Hartl saw a good deal of active service in the early part of his oareer, and was 
known for his services in oonneotion with the determinations of position and the 
making of route surveys in Turkey for the map of Central Europe on the soale of 
1 : 300,000, and the cadastral survey of Bosnia and Herzegovina. But the great 
work of his life was the organization of the trigonometrical survey of Greece. 
When the Greek ministry approaohed the Austrian Government with a request' for 
assistance, Hartl was appointed* leader of the Geodetic Commission, which began 
No. V.— May, 1908.] 2 p 
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itf labours in September, 1889. The work in Greece was, to a great extent, 
directed from Vienna, Haiti’s actual presenoe in the country being only required 
during a few months in each year. He was thus able to oarry on Important work 
for his own oonntry at the same time. He retired from the service in 1898, and in 
the following year was elected professor in the University. He is the author of 
numerous papers on cartographical subjects, most of whioh are published in the 
Mitteilungm dee K. u. K. Militargeogi'aphischen Institute* of Vienna, and in the 
Reports of the Survey of Greece. 


MEETINGS OF THE ROTAL GEOGRAPHICAL SOCIETT, 
SESSION 1902-1903. 

Tenth Ordinary Meeting , March 23, 1902. — Sir Clements Markham, 
k.c.b., r.R.s,, President, in the Chair. 

Elbotionb: — A. W. H. Anderson; Lieut.- Colonel A. It. Browne, the Bordo 
Regiment; Lieut. Edmund Tillotson Rich, R.E.; Frederick H. R. Sawyer, 
M. Inst. C.E. ; Fred . Snowden , C.E. ; Harry Boulton Vivian , J.P. 

Honorary Corresponding Members. 

M. Alfred Orandidier ; Prof. Henri Cordier. 

Medals and Othlr Awards. 

The President : 1 have to announce that the Council has selected as recipient 
of the Royal Medals Mr. Douglas W. Freahfield, for his work in the Caucasus, and 
Captain Otto Sverdrup, for his important discoveries in the Arctic Regions. The 
names have been submitted to the King, and His Majesty has signified bis 
approval. For the minor awards, Major Bnrdon, who has made a large number 
of exoellent route-maps in Northern Nigeria, will have the Cuthbert Peek Grant; 
Captain Isaohsen, who was with Captain Sverdrup in hie recent expedition, and did 
a great amount of exploring work, and discovered the two large islands north of 
the Parry group, is to have the Murchison Grant ; Mr. Ellsworth Huntingdon, who 
made a remarkable journey through the great catton of the Euphrates river 
during which he made valuable observations in physical geography, takes the 
Gill Memorial ; and Dr. W. G. Smith, for his investigations into the geographical 
distribution of vegetation in Yorkshire, takes the Back Bequest. 


Commemoration of the Tercentenary of the Reign of Queen Elizabeth . 
Addresses by the President, Sir Clements Markham, k.c.b., Edmund Gosse, 
Esq. (Raleigh), Julian Corbett, Esq. (Drake), Prof. Silvanus P. Thompson, f.b.s. 
(William Gilbert and Terrestrial Magnetism), and others. 

There was also an Elizabethan Exhibition of Portraits, Globes, Maps, Atlases 
Instruments, Navigation Books Relics, etc. 


Special Meeting in the Map Boom , Thursday , April 2, 1903, 4 jp.wi. — Sir 
Clements Markham, k.c.b., f.r.s., President, in the ohair. 

Subject 

M Geographical Education, with Special Reference to his Curved Contoured 
Maps Globes, and Reliefs.” By Prof. Eliaee Redus. 
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GEOGRAPHICAL LITERATURE OF THE MONTH. 

Additions to the Library. 

By EDWARD HBAWOOD, M.A., Librarian, RO.B. 

The following abbreviations of nouns and the adjeotirea derived from them are 
employed to indioate the aouroe of articles from other publications. Geographical 
names are in eaoh case written in full : — 


A. = Academy, Academic, Akademie. 
Abh. = Abhandl un gen . 

Ann. = Annals, Annales, Annalen. 

B. = Bulletin, Bollettino, Boletim. 

Com. =■ Oommeroe. 

0. Bd. as Comptes Bendus. 

Erdk. s Erdkunde, 

G. s Geogra^ hjf , Geographic, Geografia. 


I. = Institute, Institution. 
Iz. ss Izvestlya. 

J. = Journal. 


k. u. k. = kaiaerlich und kSniglioh. 
M. s Mitteilungen. 


Mag. b Magazine. 

Mem. s Memoirs, Mtfmoives. 

Met. as Meteorological. 

P. b Proceedings. 

B. = Royal. 

Rev. = Review, Revue. 

8. b Society, Sootftf, Selakab. 

Sitzb. b Sitzungsberioht. 

T. s Transactions. 

V. = Verein. 

Verb, s Verhandlungen. 

W. b Wissensohaft, and compounds. 
Z. = Zeitsohrift 

Zap. = Zapiski. 


On account of the ambiguity of the words octavo, quarto, etc., the sise of books in 
the list below is denoted by the length and breadth of the cover in inohes to the nearest 
half-inch. The size of the Journal is 10 x 6|. 

A selection of the works in this list will be noticed elsewhere in the “ Journal.” 


STOOPS. 

Austria— Geology. M.K.K.G, Get. Wien 45 (1902) : 292-298. Diener. 

Die Rtellung der Oroatisoh-Slavonisohen Inselgebirge su den Alpen und dem 
Dinarisohen Gobirgtsystem. Von Prof. Dr. 0. Diener. 

Austria— Glacial Epoch. Sitzb. A. W. Milnchen (1902) : 459-486. Gdnther. 

Glaziale Denudationsgebilde im mittleren Eisackthale. Von S. GUnther. With 
Uluttratione. 

Austria— Watershed. M.K.K.G. Get . Wien 45 (1902) : 221 -289. flohtfnberger. 

Die Umrandung des Marohbeokens. Von F. F. Hohonberger. 

Denmark. G. Tidthrift 10 (1901-1902) : 242-250. Harts. 

Interglaoiale Aflejringer i Danmark og Nordtyskland. Ved N. Harts. 

Europe— Ethnology. Globus 88 (1903) : 109-110. Krause. 

Kann Skandin avion das Stammland der Blonden und der Indogermanen sein? 
Von E. H. L. Krause. 

Europe— Geological. O. Bd. 186 (1908) : 256-258. Leriche. 

Hur resistance d’une oommunioation direct© eutre les Bassina parisien et beige, 
h l’rfpoque yprdaienne. Note de M. Leriche. 

Europe— Historical. Hughes. 

Shakespeare's Europe. Unpublished Chapters of Fynes Mory son’s itinerary. 
Being a Survey of the Condition of Europe at the end of the Sixteenth Century. 
With an Introduction and an Aocount of Fynee Moryson’s Career. By Charles 
Hughes. London : Sherratt & Hughes, 1908. Size 10f x 7|, pp. L and 498. 
Facsimiles. Price 15s. 

Printed from the manuaor ipt in the library of Corpus Ohristi College, Oxford. 
Franca— Ooriioa. Blkli. 

Botanlsehe Beiseetndien anf einer Frflhlingefahrt durch Korsika. Von Dr. M. 
Blkli. Zttridh : F&sl & Boer, 1908. Size 9| x 6|, pp. xiv. and 140. Illustrations. 
Presented by the Publishers. [To bo reviewed.] 

France— Queroy. BJS.G. Com. Bordeaux 99 (1908) : 25-85. Lestrade. 

Le Qneroy. Par P. Lestrade. 

The old province of Queroy now forms part of the departments of Lot and Tarn- 
ot'Garonne. 


2 p 2 
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Franos — Vosges. Foamier. 

B.8.Q.VE* SI (1900) : 51-Go, 205-220, 357-876, 522-542 ; 99 (1901) ; 28-44, 
167-181, 277-292 ; 98 (1902): 89-52, 202-218, 298-305. 

Los Vallrfes vosgiennes. Par A. Fournier. 

Germany-Wee er. Globus 88 (1903) : 110-113, 124-127. Behreni. 

Die Weeer. Eine liydrographisohe Daratellung ouf Grand dee von dem preus- 
sisohen WaseerauiBohueee herauegegebenen Weeer-Ems-Werkes. Yon Dr. Behrens. 

Zoeland. O, Tidtkrifi 16 (1901-1902) : 219-242. Bran. 

Sprengisandur og Egnene mellem Hofe- og Y&tnajdknll. Underepgeleer foretague 
i Sommeren 1902 af Kaptajn Daniel Braun. IPiw Map and Illustrations. 

loeland. O. Tidshrift 16 (1901-1902) : 194-204. Lund-Larsson 

Meddelelser otn Generalstabens Expedition til Island i Sommeren 1900* Ved 
Kaptajn Lund-Larssen. 

Iceland. M.K.K.G. Gee. Wien 45 (1902) : 240-291 . Pndor. 

Island-F&hrh Von Dr. H. J’udor. 

Iceland— Grimsbe. O. Tidslcrift 16 (1901-1902) : 204-210. Tkoreddeen. 

Et Bespg paa Grirasp. Af Prof. Dr. Th. Thoroddaen. With Map . 

Italy — Genoa. Ann . Hydrographie 81 ( 1903 ) : 54-58. 

Plan fttr Hafenschutzbauten in Genua mil Biioksicht auf die SturmyerhiUtniBee. 
With Plan*. 

Italy— Sicily. B.S.G. Italiana 8 (1902) : 937-941. RereUi. 

A propoelto della recentc alluvione nel Modicano. Nota del dott. Paolo Beyelli. 
Mediterranean. B.8.Q. Italiana 8 (1902) : 941-951. Marini. 

Denaitk e temperaturu del mare tra (Santa Tccla e Capo Molini (Costa orientale 
della Biollia). Nota del dott. I .. Marini. With Map and Diagram t. 

Mediterranean. J.E. United Service L 47 (1903): 78-81. Harkness 

A Question of an Exohange with Spain in the Mediterranean. By Major T. B. 
Harkness. 

Suggests the exchange of Gibraltar for Port Mabon in Minorca. 

Mediterranean— Crete. O. Ed. 186 (1903): 330-332. Oayeux. 

Existence du Jurassique supdrieur et de l’lnfracrdtacd dans l’ile de Cr&to. Note 
de L. Oayeux. 

Mediterranean— Crete. C. Ed. 186 (1903) : 519-521. Oayeux. 

Lea Eruptions d’dge seoondairo dans Pile de Crete. Note de L. Oayeux. 
Mediterranean— Crete. Wilkinson. 

Trade of Crete for the year 1901. Foreign Office, Annnal No. 2932, 1908. Size 
10 X G}, pp. 10. Price Id. 

Mediterranean— Cyprus. Quarterly J.R. Meteor olog. S. 99 (1903): 29-46. Bsllamy. 
Notes on the Climate of CypruB. By C. V. Bellamy. With Map. 


Mediterranean— Geology. C. Ed. 186 (1903) : 474-476. Oayeux. 

)'hdnom<'nes de oharriage dans la Mdditerrande orientale. Note de L. Oayeux. 

Mont Blano— Glaciers. B.8.G. Italiana 8 (1902) : 862-878, 918-987. Ferro. 

Bicerchc preliminari sopra i Ghiaooiai italiani del Monte Bianco (Campagna del 
1897). Nota del Prof. F. Porro. 

Montenegro. Wyon and Francs. 

The Land of the lllaok Mountain. The Adventures of Two Englishmen iu Monte- 
negro. By Beginald Wyon and Gorald Prance. London: Methuen & Co., 1903. 
Size 8 x 5, pp. xviii. uud 300. Map and Illustrations. Price 6f. Presented by 
the Publishers. ^ 

Russia— Cartography. itavenhagon. 

PeUrmannt M. 48 (1902) : 224-229, 254-260, 274-278. 

Busslands Knrtenwesen in Yergangenheit und Gegenwart. Yon Hauptmann W. 
Stavenhagen. 

Russia— Magnetism. Fsssalsk/* 

P. Passalsky. Anomalies Magnetiqucs dans la region dcs mines de Krivol-Bog. 
Odessa, 1901, Size 12} x 10}. Charts, Price is. 



ORDNANCE SURVEY HAPS. 

Thb following is a list of the various Ordnance Survey Maps of the British Isles on 
sale to the public, together with the prices. E. Stanford, 12, 13 and 14, Long Aore, 
W.O., is the London agent ; there are also provincial agents in most of the important 
towns of England, Sootland, and Ireland. In places where no agont exists, the maps 
can be obtained through the principal local post offices. 

10 miles to 1-inoh Scale. 

Price per 
shoot* 

1. * Great Britain, engravod. Printed from a transfer from copper, with «. d. 

water in blue, latitude and longitudo not marked. Size about 
20 x 13 inches. On paper 10 

4 miles to 1-inoh Soalo. 

2. England aud Wales, engraved in hluok, latitude and longitude marked, 

no hill shading or oontours. Size 22$ x 15 inches. On paper ..16 

3. "'England and Wales, engraved. Fiintod from a transfer from copper, 

bills in brown, roads sienna, water bluo, woods green. Size 22$ x 10 
inches. On paper 16 

4. Scotland, engraved. Printed from a transfer from copper, with water in 

blue, latitude and longitude marked, no hill shading or oontours. 

Size 18 x 12 inches. On paper 10 

5. +Scotlond, engraved. Printed from a transfer from copper, hills in brown, 

roads sienna, water blue, woods green. Size 18 x 12 inches. On 

puper 10 

G.*Ireland, engraved. Printed from a transfer from copper, with water in 

blue. Sizo 18 x 12 inches. On paper 10 

7. *County and District Maps of Great Britain, cheap edition, roads in 

brown, latitude and longitude marked, on thiu paper or folded in 

covers. In sheets. Unmounted (id. and 1 0 

Folded in covers !>d. and 1 0 

2 miles to 1-inoh Boole. 

8. "'England and Wales (part of), ongravod. Printed from a transfer from 

oopper, hills and oontours in brown, first-class roads burnt sienna, 
woods green, water blue, latitudo and longitude marked. Size 
18 x 12 inches. Mounted on linen and folded in cover 10 

1-lnoh Beale. 

0. England and Wales, outline, contours in blaok, latitude and longitude 

marked. Size 18 x 12 inches. On paper 10 

10. *Ditto, hills haohured in brown, latitude and longitude marked. Size 

18 x 12 Inches. On paper 10 

11. Ditto, hills haohured in blaok, latitude and longitude marked. Siie 

18 x 12 inches. On paper 10 

12. *Ditto, hills haohured in brown, contours red, roads sienna, water bine, 

magnetic variation shown, latitude and longitude not marked. Size 
18 x 12 inches. On linen-backed paper, either fiat (with a few 

exceptions) or folded in covers. Single sheets 10 

Combined sheets 16 


• Publication in progress. 



ORDNANCE SURVEY MAPS* 


Price per 
•beet. 

18. Sootland, outline and contours in blaok, latitude and longitude *. d. 
marked. Sice 24 x 18 inohes. On paper 18 

14. Ditto, hills haehured in brown, and black contours, latitude and longi- 

tude marked. Size 24 x 18 inohes. On paper 16 

15. Ireland, outline, not contoured, in black, latitude and longitude marked. 

Size 18 x 12 inohes. On paper 10 

16. *Ditto, outline, not contoured, in black, latitude and longitude marked, 

showing county, rural, urban, and county borough boundaries in red. 

Size 18 X 12 inohes 10 

17. Ditto, hills haohurod in blaok, latitude and longitude marked. Size ♦ 

18 X 12 inohes. On paper 1 5 

18. * Ditto, hills haohurod in brown, roads sionna, wator blue, woods green, 

latitude and longitude marked. Size 18 x 12 inches. On linen, 
baoked paper, either flat or folded in covers 10 

19. *Oombinedmapg of areaB round certain large towns, or other areas, such 

as the new Forest and Lake District, and published in various forms 


Folded in cover Is. to 1 6 

6-Inch Soals 

20. Great Britain, water coloured bluo or baok lined, contours in black, 

latitude and longitude marked. 

Heliozinoographed or phntozinoographod. Size 18 X 12 inches ..10 
Engraved or photozinongraphed (whore not published in quarter 
sheets). Size 86 X 24 inohes 2 6 

21. Ireland, engraved or holiozinoographed, contours in blaok, latitude 

and longitude not marked. Size 86 X 24 inohes 2 6 

lAo • e * le - 

22. Houses ruled in black, wnter bluo or back lined, latitude and longitude 

not marked. Size 88 x 25} inches 3 0 

28. Houses red, water blue, reads brown, latitude and longitude not marked. 
Unrevised editions only coloured iu this form. Size 88 x 25} inohes. 

From 2a. 6d. to 28a., according to the amount of colouring. This 
form is gradually being superseded by 20. 

Town Beales. 

24. scale, houses stippled. Size 88 x 25} 2 6 

25. Ditto, houses ruled. Size 38 x 25} 2 6 

26. Ditto, houses red, water blue, roads brown. Size 88 x 25} inohes. From 

2a. 6tf. to 15a., according to tho amount of colouring. Applies to on- 
revised only. 

27. 5-feet scale, houses stippled. Revised. Size 86 X 24 inohes .... 2 6 

Index Maps. 

28. Indexes to the sheets of the 1-inch scale maps of England and Wales, 

Scotland, and Ireland, scale 80 miles to an inch. Sizes about 18 X 13 
Inches 0 2 

29. *Index to tho sheets of the 6-inoh scale map, parishes coloured. 

England and Wales. Sice 18 X 12 inohes 10 

Sootland. Size 24 x 18 inches 16 

80. v Index to the sheets of the 1 : 2500 soalo map, parishes coloured. 

England and Wales. Size 18 X 12 inches 10 

Sootland. Size 24 x 18 inches 10 

Nos. 29 and 80 are identical with Nos. 9 and 13, but with sheet lines added, 


* Publication in progress. 
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Scandinavia. Ltfaberg, 

Finnmarkerna i meliorate Skandinavion. Af Sven Lonborg. (Ur Fmer, Arg. 
1002, H. I, 8 ooh 4.) Stockholm, 1908. Sice 9}.x 6J, pp. [114]. Mam and 
IUustraUom Presented by the Author. 

BoandinavU. Finer 89 (1902) : 505-514. Wilier. 

Hafva foUdnvandringar agt rum i Skandinavion ? Af Dr. L. Wilser. 

Dieonaaei the question of former immigrations into Scandinavia. 

Turkey— Thasos. BAM. Beige 0 . 96 (1902) : 475-501. Kauttsemur. 

L'De de Thasos. Par H. Hantteocenr. With Map. 

United Kingdom— Inland. Thompson. 


The Canal System of England : Its Growth and Present Condition, with particular 
reference to the dheap carriage of goods. By H. Gordon Thompson. London : 

T. Fisher Unwin, [not dated]. Size 7 x 5}, pp. 70 and iv. Price If. 6d. 
Presented by the Publishers. 

United Kingdom— London. Lothaby. 

London before the Conquest. By W. It. Lethaby. London : Macmillan A Co., Ltd., 
1902. Size 8} X 5|, pp. xii. and 218. Illustrations . Price Is. tid. net. Presented 
by the Publishers . 

United Kingdom— London. Fortnightly Rev. 79 (1902) : 796-805. Miller. 

Port of London. The ooming reform. By F. Miller. 

ASIA. 

Afghanistan. G.Z. 8 (1902) : 665-686. Immanuel. 

Afghanistan. Von Hauptmann Immanuel. 

Central Asia. Meddelanden G. Fiiren. Finland 6 (1901-1908) : pp. H. Bretherni. 

Vegetationsskizzer fran Centralaeien. Af V. F. Brotherus. With lllustratione. 
Central Aaia. Scottish O. Mag. 19 (1908) : 118-141. Xedin. 

Three Years’ Exploration in Central Asia, 1899-1902. By Dr. Sven Hedin. 

Central Asia. O. Tidskri/t 16 (1901-1902) : 250-259. ' Oluffctn. 

Sommeren i Centralaeien fra Kaspihavet til Ferghanas Pstgrosnsc. Af O. Olnfsen. 
With Map. 

Central Asia— Pamirs. Olnfsen. 

The Second Danish Pamir Expedition : Meteorological Observations from Pamir, 
1898-99. By O. Olnfsen. [Copenhagen] : E. Bojosen, 1908. Size 10} X 7, 
pp. 92. Map and Profiles. 

Central Asia— Tian Shan. Z. Ges. Erdk. Berlin (1908) : 82-121. Frioderiohsen. 

Forsohnngsreise in den Centralen Tiensohan nnd Dsungarisohen Ala-tan im 
Jahr 1902. Vorl&nflger Berioht von Dr. Max Friederichsen. With lUustratione. 

China. /. United Service /. India 89 (1903) : 1 -28. Manifold and Hunter. 

Narrative of part of a Journey from Peking to 8’suoh’nan. By Lieut.-Oolonel 
C. C. Manifold aud Captain C. G. W. Hunter. With Map. 

China— Manchuria. Meddelanden G. Form . Finland 6 (1901-1908) : pp. 15. Bohnhof. 
Die Mandeohurol und die Usanri-Provlnzen, Bolsoskizzen von Hugo Bohnhof. 


China— Mandhurla. Asian 9 (1903) : 65-66. Heist. 

Die wirtsohaftlichen Verhiltnisse der Mandsohurei. Von v. Kleist. 

Eastern Asia. JA. Arts 51 (1908) : 818-828. Carey. 

Tonkin, Yunnan, and Burma. By F. W. Carey. 

Eastern Asia. Xrahmsr. 

Buasland in Asian. Band IF. Buaaland in Osi- Alien (mit besonderer Berllok- 
sichtigung der Mandsohurei). Von Krahmer. Leipzig : Znoksohwerdt A Co., 
1899. Size 9} x 6}, pp. vi. and 221. Maps and Plan. 

French Indo-flhlna La G. t B.8.G. Paris 7 (1908) : 77-90. Altoff. 


L'(Euvre de M. Pavle en Indo-Ohine (1879-1895). Par D. Altoff. With Maps. 
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India. Ferguson. 

Six ‘Weeks' Trip through India : being Notes by the Way. By J. Ferguson. 
Colombo: A. M. A J. Ferguson, 1902. Bice 7} X 4), pp. 1S6. Map. Presented 
by the Author. 

India. Lilly. 

India and its Problems. By William Samuel Lilly. London : Sands A Oo., 1902. 
Sise 9 x 5}, pp. xs t and 824. Map. Price 7s. 6d. 

India — Himalayas. Alpine J. 21 (1908) : 804-811. Im. 

A First Exploration of Nun Eun. By Arthur Neve. With Map and Illustrations. 
The Nun Kun are lofty twin peaks west of Zanskar. 

India— Kumaon. Mem. Geolag . Surv. India 82 (1902) : 127-184. Krafft. 

Notes on the “JKotie Blocks” of Malla Johar in the Bhot Mahals of Kumaon. 

By A. won RNK, ph.d. With Map and Plata. 

India— Mioa. * Mem. Geolog. Surv. India 84 (1902) : 11-122. Holland. 

The Mioa Deposits of India. By T. H. Holland. With Mape and Plata. 

Indian Ocean— Andamans and Nioobars. Kloss. 

In the Andamans and Nioobars. The Narrative of a cruise in the schooner 
Terrapin , with notices of the Islands, their Fauna, Ethnology, etc. By C. Boden 
Kloes. London : John Murray, 1903. Size 94 x 64, pp. xvi. and 374. Illustra- 
tions. Prioe 21s. net. Presented by the Publishers. [Bee review, ante, p. 537.] 

India— Rajputana. Mem. Geolog. Surv. India 86 (1902) : 1-116. La Touche. 

Geology of Western Rajput&na. By T. D. La Touche. With Map and Plates. 

Malay Archipelago— Celebes. Vcsnhuijsen. 

Tijds. K. Ned. Aard. Genoots. Amsterdam 20(1908): 85-66. 
Aanteekeningen omtrent Bobang-Mongondo, ontleend aan het verslag over eene 
rois van 7 April tot en met 20 Mei 1900, tot onderzoek naarde gemeensohappelijke 
grenzen vau de Minahussa en het landschap Bolaang Mongondo. Door A. (1. 
Veenhuijzon. With Map. 

Noticed in the Monthly Record for March (an/s, p. 818). 

Malay States— Railways. P.I. Civil Engineers 100 (1902) : 325-839. Hanson. 

Federated Malay States Railways, 1’erak and Province Wellesloy. By C. It. 
Hanson. With Plans and Sections. 

Pamirs. Filchner. 

Ein Bitt ttbor den l‘amir von Wilhelm Filchner. Berlin : E. B. Mittler u. Bohn, 
1908. Size 10| x 7, pp. x. and 238. Maps and Illustrations . Prioe 8s. 6d. 

Russia— Siberia. La (?., B.8.G. Paris 6 (1902) : 252-254. Labbe. 

La prise et la deb&ole des rivieres de Bibcrie en 1901. Par P. Labbe. 

Russia— Transcaucasia. Natune. Wochenschrift 2 (1903) : 195-199. Roismassler. 

Die Halbinsol Apsoheron. Yon F. liossm&ssler. 

Russian Central Asia. M.G. Gee. Hamburg 18 (1902) : 200-267. Frisdsriohseu. 

Ueisebriefe aua Bussisch Oentral-Asien. Von Dr. Max Friederiohsen. 

Russian Central Asia. Lipsky. 

Upper Bukhara, Results of three years’ travels in Central Asia in 1896, 1897, and 
1899. V. I. Lipsky. Part il. [In Russian.] Bt. Petersburg, 1902. Bile 114 X 9, 
pp. 319-541. Illustrations. 

Turkey— Asia Minor. Petermanns M. 48 (1902) : 270-274. Schaffer. 

Zur Geotektonik des sttdostliohen Anatolien. Yon Dr. F. Schaffer. II. Btudien 
auf einer Relse im Sommer 1901. 

Turkey— Suphzatei. B. American G.8. 84 (1902) : 301-810, 884-898. Huntington. 

The Valley of the Upper Euphrates and its People. By E. Huntington. With 
Mape and lUuetrations. 

An aooount of Mr. Huntington’s journey appeared in the Journal for August, 1902 
(vol. xx. p. 175). 

Turkey — Jeddah and Hodeida. Devey. 

Trade of the Eastern Coast of the Bed Bea for the yean 1899-1901. Foreign 
Office, Annual No. 2926, 1903. Size 10x6, pp. 26. Prioe 2 d. 
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AFRICA. 

British But Afrioa ud flu Ain. Buxton. 

Two African Trips, with notes and suggestions on big game preservation in Africa. 
By Edward North Buxton. London : E. Stanford, 1902. Sise 10 x 7, pp. xIt. 
and 210. Map and Illustrations. Presented by the Anther. 

Cape Colony. P.L Civil Engineers 100 (1902) : 878-397. Brains. 

Reclamation of Drift-Sands in Capo ( ’olony. By C. D. H. Braine. With Map . 
Central Afrioa. B.8.G. VBst 88 (1902) : 5-38, 145-179. Lemaire. 

Note snr la ligne de falte Oongo-Zambfeze (mission soientifique du Ka-Tanga> 
Far C. Lemaire. 

Congo. Maes. 

Une Expedition Portngaise an Congo en 1512. Far Jules Maes. Bruxelles: P. 
Weissenbrnoh, 1902. Size 9x8, pp. 10. 

Congo State. Burrows and Cantatas. 

The Curse of Central Afrioa, by Captain Guv Burrows, with whieh is incorporated. A 
Campaign amongst Cannibals, by Edgar Canisius. London : B. A. Everett A Co., 
Ltd., 1903. Size 10 x 6, pp. xxxviii., 276, and xvi. Map and Illustrations, 
Price 21s. net. Presented by the Publishers. 

East Africa. La (?., B.8.G. Paris 7 (1903) : 91-112. Boaas. 

D’Addis-Abbabd au Nil par le lao iiodolphe. Par Vioomte do Bourg de Boaas. 
With Map. 

See note in the Monthly Record for March. 

East Afrioa. , La G., JJ.8.G. Pari* 7 (1903) ; 132-134. Chesneau. 

Lee frontibres de l’Ethiopie et de l’Ery three. Par M. Chesneau. With Map . 

East Africa. B.S.O. Italiana 8 (1902) : 1004-1012. 

Ulteriori note illustrative sulla seoonda Spedizione Bbttego. With Illustrations. 

Egypt — Geology. SUzb. A. W. Munahen (1902) : 853-433. Blanokenhorn. 

Neue geologisoh-stratigraphiBche Beobaohtungen in ASgypten. Yon Max 
Blanokenhorn. 

Egypt— Sudan. J. African 8 . 2 (1903) : 121-181. Stanton. 

The Peoples of the Anglo-Egyplian Sudan. By Lieut.-Culanel E. A. E. Stanton. 
With Map and Illustrations. 

Egypt— Sudan. 

Addenda and Corrigenda for 1902-1903 to tho Motes for Travellers and Sportsmen 


in the Sudan. Cairo. Size 11x8, pp. 12. 

Eritrea. B.8.G. Italiana 8 ( 1902 ) : 987-1008. Marini. 

La valle del Gherglicr (Colonia Eritrea). Nota del A. Marini. With Maps and 
Illustrations. 

French Congo. Mouvement G. 80 ( 1903 ) : 127 - 181 . Yasaeur. 

La Likuala-aux-herbes, exploration nouvellc. Par M. Yasaeur. With Map. 

German East Afrioa. Meteorolog. Z. 19 (1902) : 543-548. Maurer. 

Das Klima von Deutsoh-Ostafrika. Von II. Maurer. 

German Bonth-West Afrioa. Dow. 

Deutsch-Siidwost-Afrika. You Prof. Dr. Karl Dove. Berlin : Wilhelm Stisserott, 
1903. Sise 84 x 54, pp. 208. Map and Illustrations. Price 4s. 

Italian East Afrioa. Ferrandi. 

Ugo Ferrandi. Itinerari Afrioani, J° Da Lugh alia Costa (Aprile 1897). Novara, 
1902. Size 10 X 7, pp, 82. Map. Presented by the Author. 

This was noticed in the Journal for February (p. 168). 

Ivory Coast. Yillamnr. 


Beuseignements Colon., Comitt VAfrique Frangaise No. I. (1908) : 22-29. 
La Cote d’Ivoire : aspect general, flore et faune. Par R. Villumur. 
Madagascar. La <?., B.8.G. Paris 6 (1902): 288-242. 

Madagascar, easai de geograph ie physique. Par G. Grandidier. 


Grandidiar. 
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Morocco. Segonuo. 

M'" de Segonzar, Voyages au Maroc (1899-1901). A\eo . . . Appendices poli- 
tique, aitronoiuique, metdorologique, botanique, entomologique, numlsmatlque, 
geographlque. Par MM. de Vanssay, Basse et de Villedeuil, eto., etc. Puis: 
Armand Colin, 1908. Size 11 x 7}, pp. xi. and 408. Maps and Illustrations. 
Price 20 fr. Preeented by the Publisher. 

Morseeo. M.G. Gee. Hamburg 18 (1902) : 1-199. Flsehsr. 

Maine dritte Forachungareise im Atlas-Vorlande Ton Marokko im Jahre 1901. 
Von Theobald Fisoher. With Map and Illustrations. 

Nigeria. Oarnegis. 

Letters from Nigeria of the Honourable David Wynford Carnegie, r.n.o.s. 1899- 
1900. With Introduction and Appendix. Privately Printed. Brechin : Black 
A Johnston, 1902. Size 9x0, pp. xlii. and 150. Portrait a, Preeented by Miee 
Helena JUT. Carnegie. 

Nigeria. Lugard. 

Northern Nigeria. Report for 1901. Colonial Reports. Annual No. 377, 1908. 
Sice 10 X 8}, pp. 86. Price 2 |d. 

See note in the March number (ante, p. 822). 

Nile. Quarterly J. Geolog. 8. A9 (1908) : 64-79. Ball. 

The Semna Cataract or Rapid of the Nile : a Study in River-Erosion. By John 
Ball, fxld. With Map and Illustrations. 

North-East Afrioa. 

Renseignements Colon., Comite VAJrique Frangnise No. 1 (1908): 13-20. 

La delimitation de l’Afrique orientals. With Mope. 

Ehodeaia. P.R. Irish A. 24 (See. C) (1902) : 47-54. Lane-Poole. 

An Arabio Inscription from Rhodesia. By S. Lane-Poole. With Plate. 

Sahara. B.8.G. Marseille 26 (1902) : 297-801. Lahaehe. 

Hydrographie Saharienne. Les eaux du Tidikelt. Par Dr. Lahaehe. 

Somaliland. Scottish O. Mag. 19 (1903) : 95-96. 

Somaliland. With Map. 

South Afrioa— : Elephants. Fortnightly Rev. 78 (1903) : 100-108. Bzyden. 

The Decline and Fall of the South Afrioan Elephant. By H. A. Bryden. 

South Afrioa— Fanning. Fortnightly Rev. 78 (1903): 184-146. Greewell. 

South Afrioan Farming. By Bev. W. Gres well. 

Transvaal. 

Transvaal Mines Department. Yearly Report of the Government Mining Engi- 
neer for the Statistical Year ending June 80, 1902. Printed at Pretoria. Sice 
18| x 8}, pp. 42. Maps and Diagrams. Presented by the Government Mining 
Engineer, Johannesburg. 

Tunis. 

Exploration Soientifiane de la Tuniaie. Catalogue raisonnd des Ooldoptferes de 
Tunisia par Louis Beael, oompreuaut tons les documents ddjh publics on oblig eam - 
meut communiques et spdoialeinent le rdsultat des voyages de MM. Valdry Mayet 
et Maurioe Bedlllot Premise partie. Cioindelid®— Staphylinid®. Paris: Imp. 
Nationals, 1900. Size 10 x 6}, pp. xiv. and 180. Presented by Messrs. Leroux & Co. 
Tunis. Ann, G. 11 (1902) : 489-447. idoux. 

Notes zur le Ncfzaoua (Tunisle mdridionalo). Par M. Idoux. 


NORTH AMEEI0A. 

Brooks, Richardson, Collier, uni ltsndsnhall 
Reconnaissances in the ( ape Nome and Norton Bay Uegious, Alaska, in 1900. 
By A. H. Brooks, G. B. Richardson, A. J. Collier, and W. O. Me ndenhall . (De- 
partment of the Interior, United States Geological Survey.) Washington, 1901. 
Bias 11| X 8, pp. 222 Maps an<l Illustrations. Presented by the U.8. Geological 


Alaska— Coal-Fields. 

The Coal-Fields of Cook Inlet. Alaska, U.H.A., and the Paoiflo Coast. A paper 
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United States— Texas. Hill. 

Twenty-first Annual Report of the United States Geological Survey to the Secre- 
tary or the Interior. 1809-1900. Part yii. Geography and Geology of the Black 
and Grand Prairies, Texas, with detailed describe as of the Oretaoeous Formations 
and special reference to Artesian Waters. By Robert T. Hill. Fp. 666. Washing- 
ton, 1901. Size 11) X 8. Maps and Illustrations . 

United States— Virginia. Harlot and Stevens. 

A Briefe and True Report of the new-found land of Virginia, Sir Walter Raleigh's 
Colony of mdlxxxv., by Thomas Hariot, Mathematician. Edited by Henry Stevens. 
London: Privately printed, 1900. Size 6} x 4), pp. xviii. and 84. Pries 15s. 
Reprinted from the copy in the Grenville Library in the British Museum, one of 
the seven copies of the original work now known to exist. It appeared in 1588, and 
was reprinted by De Bry iu 1590. 


CENTRAL AND SOUTH AMERICA. 

Argentine Republic. Chavanne. 

Die Temperatur- und Regenverhaltnisse Argentiniens. Von Dr. Josef Chavanno. 
(VerdffentliohuDgen der Deutsehen Akadenusoben Vereinigung zu Buenos Aires. 

I. Band VII. Heft.) liuenoB Aires, [not dated.] Size 9 X 6), pp. 40. Maps. 

Bolivia— Census. 

Censo de la Poblaoion de Bolivia, Septiembre 1° de 1900. Tomo i. La Paz, 
1902. Size 10) x 74, pp. SO. xliv., and 400. Presented by the Ofirina Naoional 
de Immigration, etc ., La Pas. 

Chile. G.Z. 8 (1902): 086-692. Hettner. 

Die Deutsehen in Siid-Chile. Von Alfred Hettner. 

Chile— Bibliography. Anrique and Silva. 

Ensayo de una Bibliografia Historioa i geogrdfioa de Chile. Por Nicolas Anrique 
R. i L. Ignacio Silva, A. Santiago de Chile, 1902. Size 91 x 7, pp. xx. and 680. 
Presented by tits Author . 

Chile and Argentina. Vioufia. 

El laudo arbitral. Por S. M. Vioufia. Santiago, 1902. Size 10) x 7, pp. 28. 
Eouador — Galapagos Islands. Robinson. 

P. American A. Arte and Sri. 88 (1902) : 77-270. 

Contributions from the Grey Herbarium of Harvard University. N.S. No. xxiv. 
(Papers from the Hopkins-Stanford Expedition to the Galapagos Islands.) Flora 
of the Galapagos Islands. By B. L. Robinson. With Plates, 

Falkland Islands. Ytner 88 (1902) : 515-528. Andersson. 

Antarctic expeditionens arbeten pa Falklandsoarne ooh Eldslandet 1902. Rapport 
fran Svenska Sydpolarexpoditionen. Af J. G. Anderson. With lUuetration s. 

Guatemala. Z. Qee. Erdk. Berlin (1903) : 50. Sapper. 

Ueber den Ausbruoh des Santa Maria. Von Prof. Dr. K. Sapper. 

Haiti and Veneiutla. Olobu $ 88 (1908) : 69-72, 85-92. Schott. 

Beobochtungen und Studien in den Revolutionsgebieten von Domingo, Haiti und 
Venezuela wahrend eiuer im Frtthjahr 1902 untemommenen Reise. Von Dr. G. 
Schott. With Illustrations . 

Peru. Globus 88 (1903) : 73-76. Bisveri. 

Das Gubiet zwishon dom Ucayali und dem Poohitea-Piohis (Ostperii). Nach den 
Reisen des Padie Fr. Gabriel Sala dargestellt von Prof. W. Sievers. 

Porto Rioo. B. American G.S . 84 (1902) : 401-409. ' Alexander. 

Porto Rioo : its Climate and Resources. By W. A. Alexander. With Diagram. 
South America. La f J., B.S.G. Paris 6 (1902) : 75-78. Nocdenikltfld. 

Explorations dans les regions frontiferes entre la rdpublique Argentine ot la 
BoUvie. Par E. Nordenskidld. 

Vsnsiuela — Caraoas. Rivera. 

An Illustrated Guide to Garaeus. [By Arturo Rivera.] 1897. Size 8 X 10), pp. 
97. Illustrations. Presented by the Philadelphia Commercial Museums. 

West Indies— Eruptions. Peiermanns M, 48 (1902) : 286-288. Supan. 

Der neue Eruption atypus der Antlllen. Von A Supan. 
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West Indies — Martinique. La 0., B.8.G. Farit 6 (1902) : 188-141. Bert*. 

Lee eruptions de le Montagno Pele'e. Beoit et observations d'nn tdmoin. Par Dr. 

K. Berte. With Map. 

West ladiee— Martinique. C. Rd. 185 (1902) : 1377-1379. Giraud. 

flur l’kge dee formations volcaniques anoiennes de la Martinique. Note de J. 
Giraud. 

Weet Indies- Martinique. C. Rd. 185 (1902) : 1301-1307. Laoreiz. 

Nouvellos observations enr lee eruptions voloaniqucs de la Martinique. Par M. 
Lacroix. 

Weet Indies— St. Vincent. Sitzb. K.P.A. W. Berlin (1902) (xli.) : 998-994. Hein. 

Ueber die am 7. Mai 1902 vom Vnlcan Soofricre auf St. Vincent ausgeworfene 
vuloanieohe As<‘he. Von (\ Klein. 

Weet Indies— Windward Islands. T. Canadian I. 7 (1902) : 351-870. Spenser. 

Tbe \N indward Islands of the Weet Indies. By J. W. Spencer. With Mapt anti 
Illuetrationt . 


AUSTRALASIA AJTD PA0ZFI0 ISLANDS. 

Australia. 0. Teacher 2 (J903) : 1-9. Ooekbuxn. 

The Australian Commonwealth. By the Hon, Sir J. Oookburn, k.o.m.g. 

Central Australia. Newland. 

Land-Grant Railway across Central Australia. The Northern Territory of the 
State of South Australia as a Field for Enterprise and Capital. Boundless 
Resources: Pastoral, Agricultural, Mineral, Natural Harbours, Navigable Rivers. 
Compiled aud edited by Simpson Newland. Adelaide, 1902. Sine 18} x 8}, 
pp. 120. Mapt and Bluttrationt. 

New Zealand. [Blaokburae.] 

New Zealand Nautical Almanac and Tide-Tables, 1908; also Azimuth Tables, 
and information, with plans, about fifteen of the principal ports of New Zealand. 
Wellington, N.Z., 1902. Size 9} x 6, pp. viii. and 230. Plant. Pretented by 
the Editor [Captain H. S. BlaokburneJ. 

Pacific — Midway Island. Ann. Hydrog rapine 31 (1908) : 17-21. — — 

Dio Midway-Inseln im nordlichon Stillen Ozean. 

Samoa. Globut 83 (1903) : 108-109. Billow. 

Der vulkanische Ansbrncb auf der Insol Savaii (Deutsoh -Samoa). Beobachtet 
von W. v. Billow. 


POLAR RBGIONI. 

Antarctic— Belgian Expedition. Leoolnte and others. 

Expedition Antarotique Beige. Resultats du Voyage du S.Y. Betgiea en 1897- 
1898-1899 sous le oommandement de A. de Gerlache de Gomery. Rapport* 
Scientifiques, publics aux frais du Gouvemement Beige sous la direction de la 
Commission de la Belgiea. Astronomic: Etude des Cbronombtres, l** p u % 
Mdthodes et Conclusions, par G. l^oointe (pp. 62> Ditto. Astronomie, p th> , 
Joumaux et Calouls, par G. Leoointe (pp. 150). Ditto. Botanique : Mousses et 
Coup d*(Eil sur la Flore bryologlque des Terras Magellaniques, par J. Cardot. 
Hdpatiquea, par F. Stephani (pp. 48 and 6). Ditto. Mdtdarologie : Phenomfeoes 
Optiques de 1’ Atmosphere, Journal des Observations de Mdteorologie Optique 
faites h bord de la Bdgica, par H. ArqtowBki (pp. 48). Ditto. Oodanographie : 
Determination de la Densite de l’eau de mer, par J. Thoulet (pp. 24). Ditto. 
Zoologie: Braohiopodes, par L. Joubiu (pp. 12). Ditto. Zoologie: Eehinideset 
Ophiures, par B. KoBhh*r (pp. 42). Ditto. Zoologie : Seals, by G. E. H. Barrett- 
Hamilton (pp. 20). Ditto. Zoologie; Spongiaires, par E. Topeent (pp. 54). 
Anvers: Imp. J. E. Buaohmann, 1901-1902. Plate w. Presented by the" Jbelgioa 99 
Commiteion. 

MATHEMATICAL GEOGRAPHY. 

Nautical Almanac. 

The Nautical Almanac and Astronomical Ephemeris for the year 1906, for tbe 
moridian of the Royal Observatory at Greenwich. Edinburgh, [not dated]. Size 



GEOGRAPHICAL LITERATURE OF THE MONTH. 


570 

9J X 6, pp. xiv., 688 v and 18. Triee 2$. 6 d. Presented by the Nautical Almanac 
Office . 

Ditto. Port i. (Containing such portions as arc essential for Navigation). Edin- 
burgh, [not dated]. Size 9) x 6. pp. xiv. and 810. rr toe Is. Presented by the 
Nautical Almanac Office, 

PHYSICAL AND BIOLOGICAL GEOGRAPHY. 

Geology. Lapparsnt. 

Abregd de Gdologie. Par A. do Lap parent Cinquieme Edition. Paris : Masson 
et die., 1908. Size 7} X 4|. JUttetratione. Presented by the Author . 

Gronnd-wuter. Meteor olog. Z. 19 (1902) : 537-548. Linar 

Ueber die Aenderangen des Grundwasserstaudfs nach den vom Pr&loten Gregor 
Mendel in den Jahren 1865-1880 in Brilon auBgotuhrten Messungen. Yon J. 
Liznar. 

Hydrology. • Abh. K.K.G. Gea. Wien 4 (1902) : No. f», pp. 52. Pisoher. 

Meer- nnd Binnengewaiser in Weobselwirkung. Ein Beitrag zur Subterranen 
Hydrographie der Karstlaader. Von Dr. F. J. Fischer. 

Ioe-aotion. T. Nova Beotian J. Sot. 10 (1900-1901): 383-344. Brest. 

On Drift Ioe as an Eroding and Transporting Agent. By W. H. Prest. 

Limnology. Abh. K.K.Q. Gee. Wien 4 (1902) : No. 6, pp. 14. Ole. 

Die Anfgabe geographischer Forsohung an Seen. Yon Prof. Dr. Willi Ule. 
Magnetism. Gilbert. 

William Gilbert of Colchester, Physician t of London. On the magnet, maguettok 
bodies also, and on the great magnet of the Earth ; a new Physiology, demon- 
strated by many arguments and experiments. [Translation, published by the 
Gilbert Olub.] London, 1900. Size 12 x 8, pp. xvii. and 246. Illuetratione. 
Price 40s. 

Notes on the De Magnete of Dr. William Gilbert. Frivately printed. London, 
1991. Presented by Prof. Silvanue P. Thompson. 

Meteorology— Rainfall. Hegyfoky. 

Math. Naturw. Beriohte Ungarn 17, 1899 (1901): 118-126. 

Die Vertheilung des Niodersohlagee naoh Tageszeiten. Von J. Hegyfoky. 

Meteorology— Snow. Jansson and Westman. 

B. Gtdl . J. University UpsaXa 6 (1901): 284-260. 

Quelques reoherohos snr la oouvertnre de neige. Par M. Jansson et J. Westman. 
Oosenography. Q.Z. 9 (1908) : 40-48. Messsnehmitt. 

Die wiobtigeten geographist'hen Ergobnisse der doutsclien Tiefsee-Expedition. 
Yon Dr. J. B. Messersohmitt. 

Ooeanography. Nature 07 (1903) : 246-247. Thompson. 

The Hydrographioal Work of the North Seu Investigation Committee (Scotland). 
By Prof. D’Aroy W. Thompson. 

Ooeanography. Chun. 

Aus den Tiefen des Weltmeeres, von Carl Chun. Schilderungen von der Deuftsohen 
Tiefsee-Expedltion. Zweite umgearbeltete und stark vermehrte Auflage, Jena : 
G. Fisohev, 1908. Size 11J x 8, pp. x. and 592. Map, Platts, and Iuust rations. 
Price 20s. 

This edition has been enlarged by the incorporation of soientlflc material, especially 
in regard to the deep-sea fauns, and by the addition of many new illustrations of the 
soenery, etc., of the countries visited, especially Kerguelenland. 

Ooeanography— Baltic. Glove and Fsttorsson. 

Bvcnsle. Hydrog. Biolog. Rom. Slertfter 1 (1908): pp. 15. ' 

Hydrographic-biological Researches by the Swedish Commission in the Skageraek 
and Baltic. By P. F. Cieve and O. Pettersson. With Charts and Diagrams. 

Ooeanography— Raltio. La G„ B.8.G. Paris 7 (1908) : 120-122. Rabot. 

Exploration zoologique dans les fosses de la Baltique. Par C. Rabot. With 
Map. 

Physiof. Arrhenius. 

Lehrbueh der kosmiaohen Physik von Dr. Svante August Arrhenius. 2 vole. 
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Leipzig: S. Hirzel, 1908. Size 9| x 6, pp. xvi. end 1026. Digrams, 
Price £1 18*. 

Fhytogsography. Bretil. 

Botanisohe Foraohungen dee Alexanderzuges. Von Dr. Hugo Bretil. Leipzig : 

B. G. Teubner, 1908. Size 9} X 6, pp. xii. and 412. Price 12m. Pretented by die 
Publishers. 

Phytogeography. Elliot. 

Nature Studies. (Plant T.ife.) By G. F. Soott Elliot. London: Blaokle & Son, 
1908. Size 7$ x 5, pp. viii. and 852. Illustrations. Pretented by (he PMithert. 

An excellent feature in this little work it the attention given to the life-conditions 
of plants in their varying environments. 

River-temperatures. Symons's Meteorolog. Mag. 88 (1903) : 4-6. 

The Temperature of Air and Rivers. 

River Valleys. Geolog. Mag. 10 (1908) : 70-72. Hill. 

The Permanence of Biver Valleys. By the Rev. E. Hill. 

Seismology. B.S.G. Litboa 20 (1902) : 158-166. Ohoflkt. 

L’cruption do la Martinique et les tremblements de terre en PortugaL Por 1*. 
Choffat, 

Bolls. Popular Sou Monthly 62 (1908) : 436-440. Zon. 

The Source of Nitrogen in Forest Soil. By R. G. Zon. 

Terrestrial Magnetism. Bauer. 

Treasury Department, U.S. Coast and Geodetic Survey. United States Magnetic 
Declination Tables and Isogonio Charts for 1902, and Principal Facts relating to 
the Earth's Magnetism. By L. A. Bauer. Washington, 1902. Size 11| X 8, 
pp. 406. Maps and Illustration* 

Volcanoes. DetUtch. Rundschau G. 25 (1908) : 145-161. Grooss 

Zur Theorie des Vulkanismus. Von A. Grooss. With Illustrations. 

Zoogeography. P. American PhUosoph. 8. 41 (1902) : 267-400. Ortmaan. 

The Geographical Distribution of Freshwater Decapods and its Bearing upon 
Ancient Geography. By Dr. A. E. Ortmann. With Maps . 

AHTKROFOGEOGRAPHT AND HISTORICAL GEOGRAPHY. 
Anthropogeography — Deserts. B. American 0.8. 34 (1902) : 412-422. Dodge. 

Life amid Desert Conditions. By R. E. Dodge. 

Cable-routes. Bright. 

Imperial Telegraphic Communication and tho “ All-British ” Pacific Cable. By 
Charles Bright. (The London Chamber of Commerce. Pamphlet Series, No. 40.) 
Size 8| X 5J, pp. 82. Presented by the Author. 

Colonization. Mem. Couronnes A.R. Belgique 60 (1902) : pp. 864. Thosfo. 

Theories de la colonisation au XIX" sifeole et rOle de l’&tat dans le drfvoloppement 
des colonies. Par Cb. Pety de Thozde et It. Pety de Thozde. 

Commercial— Cotton. Oppel. 

Die Banmwolle nach Geeohichte, Anbau. Verarbeitung und Handel, eowie nseh 
ihrer Stellung im Volksleben und in dor Staatewirtsohaft. Im Auftrage und mit 
Untersttttzung der Bremer Banmwollborse bearbeitet und herausgegeben von 
Prof. Dr. A. Oppel. Leipzig, 1902. Size 10 X 7, pp. xvi. and 746. Price 18s. 

Commercial— Jade. National O. Mag. 14 (1908) : 9-17. Baiter. 

Jade. By S. E. Baiter. With Maps. 

Ethnology. Ttobsnius. 

Volkerkunde iu Oharaktorbildern des Lebeus, Treibens und Denkens der Wilden 
und der reiferen Mensohheit Von Leo Frobenius. I. Band. AUs den Flegel- 
jahren der Mensohheit. II. Band. Die reifere Mensohheit. Hannover: G. 
Jfcneelce, 1902. Size 8} x 5|, pp. xii., 416, and 464. Illustrations. Pries 15s. 
Ethnology — Germans and Slaves. Leftvre. 

Germains et Slaves: origines et oroyanoes. Par Andrd Lefevre. Paris : C. Beio- 
wsld, 1908. Size 7x5, pp. 820. Maps and Illustrations. Price 8*. 

Deals largely with mythology and allied subjects, but the sections concerned wiih 
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the past history and movements of the raoes are of interest from the point of view 
of historical geography. 

Historical Ann. Q . 11 (1902): 448-451. Gallois. 

La lettre de Tosoanelll h Ohristophe Oolomb. Par L. Gallois. 

Historical— Oolnmbus. Alba. 

Nuevos Autrfgrafos de Cristobal Ooldn y Belaoiones do Ultramar. Los publioa 
La Doqoesa de Berwiek y de Alba. Madrid, 1902. Size 114 X 8, pp. 294. Pre- 
sented by La Duqueea de Alba. 

The former oolleetion of doonments, published in 1892, haa also been presented to 
the Society, as well as the oatalogne of the oollections at the Liria palace, printed in 
1898. 

Historical— Travel 

An English Garner. Voyages and Travel mainly daring the Sixteenth and 
Seventeenth Centuries. With an Introduction by C. Raymond Beasley. Two 
vols. Westminster: A. Constable & Co., 1903, Size 9 X 5|, pp. (vol i.) xxvlii. and 
832 ; (vol. ii.) xxiv, and 444. Prioe 4s. per volume. Preeented by the rMiehert. 


BIOGRAPHY. 

Boggiani. B.S.G. Itdliana 8 (19()2) : 1039-1047. GigliolL 

Guido Boggiani. Genno necrologioo del E. H. Giglioli. With Portrait. 

Boggiani was lately assassinated by the Indians of the Chaoo. 

Harlot. Stevens. 

Thomas Hariot, the Mathematician, the Philosopher, and the Soholar ; developed 
chiefly from dormant materials, with notices of his Associates, including bio- 
graphical and bibliographical dimiutsitions upon the materials of the history of 
“ Ould Virginia/ 1 By Henry Stevens, lxmdon: Privately printed, 1900. Size 
64 X 44, pp. 214. Prioe 15s. 

Hooker. Hooker. 

A Sketch of the Life and Labours of Sir William Jackson Hooker. By Sir J. D. 
Hooker. (Annals of Botany, vol. xvi. No. lxiv., December, 1902.) Size 10 x 7, 
pp. ix.-xo. Portrait. Preeented by the Author. 

Happier. Mttller. 

Johann Kepplor, der Gesetzgeber der neueren Astronomic. Bin Lebensbild, von 
Adolf Milller, s.J. Freiburg im Breisgau : B. Herder, 1908. Size 94 X 6, pp. viii 
and 186. Preeented by the Publisher. 

Leonardo da Vinci. Baratta. 

Biblioteca Vinoiana — N. I. Mario Baratta. Leonardo da Vinci ed i Problem! 
della Terra. Torino. Fratelli Boooa, 1903. Size 94 X 64, pp. xiv. and 318. 
Prioe 12s. 6d. net . 


GENERAL. 

Altitude and Respiration. C. ltd. 186 (1908) ; 118-120. Tissot. 

Reoherohes snr l’influenoe des variations d’altitude sur les ^changes respiratoires. 
Note deJ.. Tissot. 

Butch Colonies. Zimmermans. 

Die Europfcisohen Kolonien. Fiinfter Band. Die Kolonialpolitik der Nieder- 
l&uder. Von Dr. A. Zimmermann. Berlin : E. S. Mittler and Bohn, 1908. Sise 
9 X 6, pp. xlv. and 804. Map. 

This is one of the most useful volumes of the series, as the story of Dutoh colonial 
undertakings is perhaps less generally known in its details than those of the other 
great oolonising powers. 

French Colonies. Dubois and Guy. 

Album Gdogxaphique par Marcel Dubois et Camille Guy. IV. Les Colonies 
frau^aiaes. Paris : Armand Colin, 1908. Size 11 x 9, pp. xx. and 244. lUuetra- 
Hon*. Price 18 Jr. 

This is the fourth volumo of the well-known scries of geographical pictures by 
MM. Dubois and Guy, and gives an excellent idea of the conditions of nature sad 
human life in the French colonies. 



NEW MAPS. 


579 


German Colonies. 

Kolonial * Handels - Adresstraon 1908 (7. Jahrgang). Herausgegeben Ton dem 
Kobnial-Wirtaohaftlichen Komitee. (Beilage sum "Deutscheu Kolonialblatl,” 
xiv. Jahrgang.) Berlin. Size 10 x 6$, pp. 198. Mape. 

German Colonies— Bibliography. Broee. 

Die dentiohe Koloniallitteratur im Jahre 1901. Zusammengestellt Ton Maximilian 
Broee. (Sonder-Heft der Beitrhge zur Kolonialpolitik und Kolonialwirtaohafk) 
Berlin : W. Sttsserott, 1908. Size 10 x 0 $, pp. 66. 

Millions. Beach. 

A Geography and Atlas of Protestant Missions, their environment, forces, dis- 
tribution, methods, problems, results, and prospects at the opening of the twentieth 
oentnry. By Harlan P. Beach. Vol. i. Geography. Vol. ii. Statistics and Atlas. 
New York, 1901. Sizes (vol. i.) 9 x 5} and (vol. ii.) 14$ x 10; pp. (vol. i.) x. and 
572, (vol. ii.) 54 and maps. Presented by the Author. 

The maps are by Bartholomew. 

Statistics. Keltic and Benwlek. 

The Statesman’s Year-Book. Statistical and Historical Annual of the States of the 
World for the Year 1908. Edited by J. Scott Keltic, with the assistance of I. P. A. 
llenwiok. London : Macmillan A Co., 1908. Size 7x5, pp. xlviii. and 1864. 
Price 10s. 6rf. net. Mape and Diugramt. 

The maps show the new boundaries between Chili and Argentina, and between 
the Sudan and Abyssinia, and Asiatio railway projects. There are also statistical 
diagrams on commercial and other subjeots. 

Travel. Xartert. 

Aus den Wanderjahren eines Naturforsohers. lleiien und Forsohungen in Afrika, 
Asien und Amerika, nebst damn anknttpfenden, meist omithologisohen Studlen. 
Von Ernst Hartert. Berlin, eto.: B. Friedltnder A Bohn, 1901-1902. Size 
11$ X 7$, pp. xiv. and 880. Map* and lUuetraUone. Price 25 m. Presented by 
the Author. 

Year-Book. 

Year-Book of the Boyal Society of London, 1903. London : Harrison A Sons, 
1903. Size 8$ x 5$, pp. 282. Portrait. Presented by the Boyal Society. 


NEW HAPS. 

By H. A* BJDBVHS, Map Curator, B.GKB. 

STOOPS. 

Balkan Peninsula. Fsnoksr. 

Karte von Makedonien, Altserbien und Albanian. Scale 1 : 864,000 or 18*6 stat. 
miles to an inoh. Mit kartographisohen historisohen und statistieohen Beilagen 
sum Verstindnisse der makedonisohen Frege. Bearbeitet von Dr. Karl Peucker. 
Vienna : Artaria A Co. Price 1.50m. Pretented by the Author. 

A useful little map for general reference in connection with the present Mace- 
donian question. The historical notes which are added give a chronological account 
of the more important events in connection with the region from the earliest times. 
Baltic flea. Gsinits. 

Das Stromsystem des naohglazialeu Sttdwest-Baltienmc wEhrend der Landhebung 
in der Absohmelzperiode. Entworfen von E. Gelnlta. Seale 1 : 500,000 or 7*8 
stat. miles to an inoh. Petermanus Qeographieehe MitMlungen , Jahrgang 1908, 
Tafel 8. Gotha : Justus Perthes. Presented by the Publisher. 

Bag lead and Wales. Ordnance limy* 

Osmund Sunvar ov Buglutd abv Walis Revised sheets published by the 
Dl r saeof Gener al of the Ordnanoo Survey, Southampton, from March 1 to 81, 
1908. 

10 miles to 1 Inch 

Great Britain, with water printed in colour, 1, 2, 8, 4, 5, 6, 7, 8. Is. each . 

dalles to 1 inoh;— 

Hill-shaded map, printed in colours, in sheets (9 and 10), 11, 12. Is. 6 d. each. 
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g mllM to 1 inoh : — 

Printed in colour*, 78. 79. 86. 87, 05. 97. It. each; folded in ooveia or tot in aheoti. 

1 inoh:— 

With hilli in brown or black, 65, 66, 72, 78 (engraved). It. each. 

Printed in colours, 88, 89, 97, 98, 99, 100, 102, 1U, 135, 188. It. each; (90 and 91) 
combined, It. 6d. 

6-inok— County Maps:— 

Bedfordshire, 14 s.w. Oamhridgtihire, 4 b.w m 5 b.w., 6 ax, 7 a.w., 10 a.w., an., 

11 i.n», 12 a.w., b.e., 14 n.i., 20 v.a., b.b., 88 b.e., aw., 88 s.i., 45 aw. Oardigda- 
■hire, 4 a.a., 5 a, a, aw., ai., 8 a.w., ax, 12 a.a. Dorset, 22 aw., 40 a.w,, aw., 
44 ax, 47 a.w., 58 a.w., a.a., aw., 54 a.w. (a.a. and aa.), 55 aw H aa. Gloneester- 
Shire, 1 an., 2 aw., 8 a.a., aa., 4 a.w., aw., 5 aa., 6 b.w., aa., 7 b.w., 8 aw., 
10 b.w., aa., 12 a.w., a.K., b.w., aa, 13 s.w., an., 14 a.a., aw., s.a, 15 a.w., 

19 a.w., n.a., aa., 20 a.w., a.a., s.w., s.n, 21 a.w., a.a , s.w., s.a., 22 a.w., bx, 
25 aa, 28 a.jc., a x., 29 a.w., n.a„ aw., 81 a.w., 82 aw., aa., 38 a.w., 85 

a. w., a.a., aw., b.e., 86 a.w., 87 a.w., b.w., 40 a.a., 41 aa., 50 a.w. Hiimifcig* 
denshire, 11 be., 28 a.a., b.w., 26 aa., 28 aw. Montgomeryshire, 5 n.a, 16 

b. e., 26 a.w., a.E., 27 a.w., aw., 28 a.w., a.a., aw., b.k., 29 a.w., a.a., an* 80 

a. w., h.e., b.w., 88 a.w., a.K., b.e., 84 a.w., n.E., aw., b.b., 85 a.w., k.k., b.w., s.e., 
86 a.w., a.E., aw., 89 a.K., 40 n.E., b.w., b.b., 41 a w., a.a., s.e.. 42 a.w., a.a., aw., 
48 a.w., 46 a.w., ax, 47 a.w., 50 a.K. Shropshire, 82 b.e„ 42 a.w., 48 aa. SUfflud- 
Shiro, 51 aw. Warwickshire and Do. (Dot.), 44 b.w., 50 a.w., e.w., 58 b.w. 
Wereesterflhire and Do. (Det. Noa. 8, 4, 5, 6, 7), 48 b.k., 44 a.w., 48 as., 49 aw., 

b. e., 50 b.w., 51 8.W., 58 b.k., 55 n.w., a.K., aw., b.k., 57 a.K., nw., b.e., 58 a.w., 61 
N.W., a.E., 62 B.E., 64 n e. It. mch. 

88-inSh — County Mapn : — 

Cambridgeshire, V. 8; XXXVII. 9, 18; XLIII. 9, 18; XLIX. 8,10,12; UV. 

2, 8, 5, 8. 18. 16 ; LV. 7. 8, 9, 10 ; LVIH. 1. 5, 6, 9 ; LXII. 1. Donat, VI. 5, fl, 

8. 18; XI. 8, 11, 12. 18, IS, 16 ; XII. 9; XXIX. 8, 13, 16; LVIII. (4 and 8). 
eiouoestorshlrs, XVII 2, 5. 6. 8. 12. 15. 16 ; XVIII. 1, 2, 4. S. 6, 8. 9. 10, 11. 12, 
18; XXVI. 2; XXXI 8: XXXII. 1. 2, S, 6, 7; XXXIII. 10, 14, 16; XXXVII. 
3,7,11; XLL5.6. 7, 8; XLIL 6, 18; XLIII. 18; XLVIII. 4. 15; XLIX. 18; 

L. 4. 7. 12, 18; LU1. 14; LV. 4; LVI. 2, 7; LVIII. 5; LIX. 1. 10, 15; LX. 2; 
LXV. 11; LXXVUI. 1. LsioesMrihirs, IV. 16; V. 11; IX. 8: X. 1, 2,6,14; 
XVI. 7, 8, 11 ; XVIL 10. 14 ; XXII. 5, 11, 15. Xontgomeryshlrs, XXXVIIL 10; 
XL1V. 2. 8. 8. 10, 11, IS; XLVIII. 13; XLIX. 1. 2, 6 ; XLIXa. 1. BednorsUre, 
II. 18 ; III. 18 ; IV. 1, 2, 4. 5. 7, 8 ; V. 1, 10 ; XI. 10. ShropiUn, XLVIH. 16 ; 
XLIX. 11,15; L. 18; LV. 16; LVI. 1.8. 4,5,7, 10, 11. 13; LVII. 1,5; LVIH. 

, 18, 14, 16; LIZ. 13 ; LXI. 8. 10, 11. 18, 15; LXII. 9, 10, 12 ; I, XIII. 4, 8, 18. 14, 
15; LXIV.2,3,4,7,9; LXVI. 5; LXVlIt. 1, 2. 6, 8. 10. 11. 12, 16; LXI 3. 

1, 2, 8. 4. 7, 11, 18 ; LXX. 3. 3, 6. 7. 11 ; LXXVI. 2, 8, 7. 10. 11. Somerset, XII. 

1 ; I, XXXIV. 5. 6, 8 ; LXXXVIL 4, 7 ; XC. 9. 13. Staffordshire, XLIX. 10. 11, 
14,15,16; LV.8,7, 8, 15: LXL 8; LXII. 10, 15; LXIV. 2. 3. 4, 6; LXVII. 

9, 10. Wanriskshire, IV. 2, 3, 4, 6. VHHmnUn, XIII. 16; XTV. 14; XX. 

4 ; XXI. 4. 8; XXII. 2. 4. 7, 8. 11 ; LIX. 8, 12 ; LX. 1. 2. 4, 5. 8. Yorkshire, 
O LXXX11I. 4, 12 ; CCLXXXIV. 3. 9, 18 ; COLXXXIX. 12. 8«. tael,. 

(£ (Stanford, London Agent.) 

England andWales. Bartholomew. 

The Survey Atlee of Eu gland and Wales. A series of eighty-four date* of nape 
and plana, vrith Descriptive Text, illustrating the Topography, Physiography, 
Geology, Climate, and the Polilioal and Commercial Features of the Oonntry. 
Designed by end prepared nuder the direction of J. G. Bartholomew, r.n.i.a., 
p.n.o.H. Parts 8 and 4. Edinburgh : John Bartholomew & Co. Under the 
Patronage of the Boyel Geographical Sooiety, 1908. Price 2s. 6d. etuk part. 
Presented by the Publishers. \ 

The following are the oontente of the above parti Part ill.. Text— Climate and 
Agricultural Statistics. Plate* ; 72, Section lxi., West Suesex ; Seotion IxIL, Bast 
Bneiax; 81, Hans of Liverpool and Manohester; 88, Plane of Sheffield, Nottingham, 
Birmingham, and Leicester. Part iv., Plates : 80, Seotion xix., DonoaMer and Bettod ; 
81, Seotion xx., Linoolu aud Louth ; 68, Seotion lvii., Bideford and Lannoneton ; 69, 
Seotion lviii., Exeter and Honiton. This atlas i* being published in twenty-one 
monthly part* at 2e. fid. each, but as Parte ill. and iv. both appear in April, there will 
be no part published in May. 
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0 ernany. Braun, 

Dor Schilling-See, Ostpreuisen. Naoh eigenon Lotungen gezeiohnet auf Grand dor 
MeHstisobblEtter. Scale 1 : 50,000 or a 78 stat. miles to an inch. Petermannt 
Oeographisehe Mitteilungeii, Jahrgang 1903. Tafel 6. Gotha: Justus Perthes. 
Presented by the Publisher. 

London. Stanford. 

A New Map of Metropolitan Bail ways, Tramways, and Miscellaneous Improve- 
ments. Deposited at the Private Bill Office, Novomber 29, 1902, for Session 1908. 
London : K Stanford, 1908. 

Portugal. Ssrri 90 do Xstado Meior. 

Carta dos Arredores de Lisboa. Scale l : 20,000 or 0*8 stat. mile to an inoh. 
Sheets: 1-7, 9-20, 22-44, 59-G1, 64, 69, 70. 74, 75, 79, 84, 85. Lisbon: Bervifo 
do Estado Maior. 

When oomplete, this map will consist of eighty-five sheets, eaoh measuring about 
18 inohes by 17. It will include Lisbon and the surrounding country from Setubal on 
tlie south to Lourinba on the north, and from the ooast on the west to Villa Nova on 
the east. The map is printed in colours, and contours at 10-feot intervals are given. 

ABZA. 

Indian Government Surveys. Surveyor-General of India. 

Indian Atla«, 4 miles to on inoh. Shoots : 8 n.e., parts of district Dora Ghazi 
Khan, Bah&walpur (Native State), additions to 1897, 1902. 35 n.w., parts of 
Native States of Udaipur, Tonk, and Jodhpur (Rajputana), Gwalior, and Indore 
(G.I. Agency), additions to 1901. 42 n.e.. parts of districts Shimoga and Chital- 
droog (Mysore), additions to 1901. 51 n.w, parts of Native States of Gwalior 
(G.I. Agency), Jaipur, Karauli, Tonk, Bundi, and Kotah (Rajputana Agency), 
additions to 1901, 1902. 52 n.w., parts of Native States of Gwalior and Indore 
(G.I. Agency), Udaipur, Tonk, Jhalawar, and Kotah (Rajputana Agency), 
additions to 1901. 52 s.w., parts of Native States of Indore, Gwalior, Khilchipur, 
R&jgarh, and Narsimghgarb (G.I. Agency), and of Jhalawar, Kotah, and Tonk 
(Rajputana Agency), additions to 1901, 1902. 53 n.w., parts of Bhopal, Gwalior 
(Bindbia), Indore (Holkar), and Dewts (Native States, 0.1. Agenoy), additions to 
1890, 1902. 58 b.e., parts of Hoshangabsd and Betdl (Central Provinces), and 
the Native States of Bhopal and Holkar (C.I. Agonov), additions and oorreotians 
to 1899. 58 s.w., parts of Hoahangubad and Nimdr (Central Provinces), Indore, 
Bhopal, Dowds, Dhdr, and Gwalior (G.I. Agency), additions to 1899, 1902. 77 
B.K., parts of districts Nellore, Ouddapah, North Aroot, and Chingleput (Madras 
Presidency), additions to 1899. 87 s.w., parts of districts Bahraioh, Bant 

Banki, Fysabad, Gonda, Hardoi, Lucknow, Bae Bareli, Sitapur, Sultanpur, and 
Unao (N.W. Provinces and Oudh), additions to 1901. 87 n.w.. parts of districts 
Kheri, Bahraioh, Sitapur, Bara Banki, Hardoi, and Gonda (United Provinces), 
additions to 1899. 128 n.e., parts of distriotB Chittagong '(Bengal) and Akyab 
(Burma), additions to 1898, 1899. — The Central Provinces, 16 miles to an inch, 

2 sheets, additions to 1901.— Map of the Central Provinces and Berar, 82 miles to 
an inoh, additions to 1901, 1902.— Map of the North-Western Provinces and Oudh, 
in April, 1901, 32 miles to an inch, additions to April, 1901.— Lower Provinces, 
Revenue Survey, 1 inoh to a mile. Sheet No. 7, Miot Bhaugulpoor, additions to 
boundaries, 1897, 1900. — District D&ijeeling, 4 muos to an men, 1901.— District 
Karnal, 1870-78 and 1887-88, 4 miles to an inoh, 1902.— District Patna, 4 miles 
to an inoh, additions and corrections up to November, 1899, 1901.— Assam Survey, 

1 mile to an inoh. Sheet No. 27 (Preliminary Edition). District Kimrup, 
Seasons 1884-86, 90-91, and 90-97, 1902.— Bengal Survey, 1 mile to an inoh. 
Sheets : 109, districts Muzaffarpur and Cbamparan, Seasons 1894-96, 1901 ; (Pre- 
liminary Edition) 140, district Muzaffarpur, Seasons 1895-96, 1901 ; 224, distriot 
Cuttack, Seasons 1888-89 and 1894-95, 1901.— Bombay Survey, 1 mile to an inoh. 
Sheets: (Seoond Edition) 97, parts of distriot Ahmedabad, Baroda State, and 
Kathiawar Agency, Seasons 1866-67,1868-69, 1902; 187, district Thana, Season 
1881-82, 1902; UK, Island of Bombay and Distriot Thana, Season 1880-81, cor- 
rected up to February, 1898, 1901 ; 204, districts Sfctira and Ratoagiriaad Kolhapur 
and Southern Maratna Agency, Seasons 1883-86, corrected np to June, 1899, 1902 ; 
214, parts of distriot Panoh Mahtls and Kewa Kantha Agenoy (Bombay), and of 
Jhibua (Rajputana), Kusalgarh and Banawara States (Central India), Sea s o ns 
1884-85-86, 1902 ; 247, distriot North KAnara, Season 1895-96, 1901 ; 295, districts 
Sholapur, Poona and Ahmednagar and NiriLm's Dominions, Seasons 1876-78, 
1902 ; 296, districts Poona and Sholapur and part of Niaam's Dominions, Seasons 
1875-76, 1902; 814, port of district Khandesh, Seasons 1875-77, additions and 
No. V.— May, 1908.] 2 q 
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corrections up to 1901.— Burma Survey, 1 mile to au inch, 

Edition) 71 (New Series), district Minbu, Seasons 1897-98, 1901 ; (Preliminary 
Edition) 192 (New Series), district Shwebo, Seasons 1892-91, 1901; (Second 
Edition) 248 (261, Old Series), districts Mandalay, Sagaing, and Kyaukse, Seasons 
1898-94 and 1898-99, 1902; (Preliminary Edition) 291 (New Series), parts of 
Myelat and Southern Shan States, Seasons 1898-99, 1901 ; (Preliminary Edition) 
468 (New Series), district Tavoy, Seasons 1891-98, 1901.— upper Burma Survey, 
1 mile to an inch* Sheets : (Preliminary Edition) 292 (New Series), Myelat and 
Southern Shan States, Reasons 1898-99, 1901 ; (Preliminary Edition) 887, 838 
(New Series), parts of Southern Shan States, Seasons 1898-99, 1901 ; (Preliminary 
Edition) 877 and 878 (New Series), part of Northern Shan States, Seasons 1898- 
99, 1901 ; 880 and 881 (New Series), parts of Northern and Southern Shan States, 
Seasons 1897-98, 1902 ; (Preliminary Edition) 888 (New Series), Southern Shan 


Survey, 1 mile to an inch. Sheet No. 81 and part of 54, part of district Mysore 
(Mysore), Seasons 1884-85, additions and corrections to February, 1890, 1902.— 
North-Eastern Frontier, 4 miles to an inch. Sheets : (Second Edition) 15 B.W., 
Marts of districts Oaohar, Sylhet,Luahai hills, and Manipur Native State (Assam), 
Chin hills (Upper Burma), and Hill Tippera, Native State (Bengal), Seatons 
1860-74, 1898-94, and 1899-1900, 1902 ; 22 s.E. and 28 V.E., Burma and China, 
Yunnan Province, Season 1894-95, 1896-97, and 1899-1900, 1902 ; 81 B.E., China, 
Yunnan Province, Seasons 1898-1900, 1902.— North-Western Provinces and Ondh 
Survey, 1 mile to an inch. Sheets : 18, district Meerut, Seasons 1879-81, additions 
to railways, village boundaries, etc., to January, 1901 ; 19, districts Meerut and 
Bnlandshahr, Seasons 1881-82, additions to village boundaries and railways to 
January, 1901 ; 28, districts Aligarh and Muttra and Bharatpur State, Seasons 
1872-74 and 1888-84, additions to railways, etc., up to Juno, 1899, 1902 ; (Second 
Edition) 81, districts and Meerut and Moradabod, Seasons 1873-74, 1876-77, and 
1879-81, 1901 ; 85, district Aligarh, Seasons 1882-88, with village boundaries and 
additions and correction to canals, roads, etc., up to January, 1899, 1902; 87, 
districts Aligarh, Etah, Muttra, and Agra, Seasons 1871-78 and 1888-84, corrected 
up to March, 1899, 1901 ; 190, districts Basti and Gorakhpur, Seasons 1883-87, 
additions and corrections up to August, 1898, 1901.— May myo and surrounding 
country, 1 mile to au inch, Season 1898-99, 1902.— Assam, distriot Lakhlmpur, 

12 miles to an inoh, 1902 — Bengal, distriot Gaya, 9 5 miles to an inoh, corrected 
up to 1901, 1902 ; distriot Midnapore, 18*5 miles to an inoh, oorreoted up to 1901, 
1902; distriot Muzaffarpur, 8 miles to an inch, oorreoted up to 1901, 1902; 
district Mymensingh, 8 miles to an inoh, corrected up to 1901 ; distriot Puri, 8 
miles to au inoh, corrected up to 1901, 1902 ; district Bangpur, 8 miles to an inoh. 
corrected up to 1901, 1902 ; district, 24 Parganas, and part of the Sundarbans, 8 
miles to an inoh, 1902.— Survey of India Department, Chart of Triangnlation and 
Traverse, No. 12 party (Sind), 2 miles to an inch, Seasons 1897-98-99-1900. 
Sheets : (Second Edition) 20, parts of Kal&t (Baluchistan) and Sind, 1902 ; 89, 
78, and 96 (Rind), 1902 ; No. 15 party (Baluchistan), 8 miles to an inoh, Season 
1884-85. Sheet 12 s.w. (Persia and Afghanistan), 1902.— No. 1, Preliminary 
Chart of the Secondary Triangulation of the Mandalay Minor Longitudinal Series, 
Season 1899-1900, scale 4 miles to an inoh, 1902. — Index to places in the Provin- 
cial Map of North-Western Provinces and Oudb, Calcutta, 1899.— Index to plaoes 
in the Provincial Map of Central Provinces, Calcutta, 1897. Presented by H.M. 
Secretary of State for India , through the India Office, 

Persia. Stahl. 

Routenkarte von der russisohen Grenze naoh Tabriz und Kaswin. Yon A. F. 
Ktahl. Scale 1 : 840,000 or 13 2 stat. miles to an inoh. Petermanne OeographUehe 
MiUeilungen , Jahrgang 1908, Tafel 5. Gotha : Justus Perthes. Preeented by the 
PubUeher. 

TuxUstan. Habenleht* 

Die Tenalndarstellung im “ Neuen Stieler” Yon H. Habenleht. Turkestan 
im “ Alten Stieler.” — Turkestan im "Neuen Stieler'* (Terrain mit Sohrift und 
Sehatten).— Turkestan im “ Neuen Stieler ” (Terrain ohne Sobatten nnd ohne 
Sohrift).— Turkestan im "Neuen Stieler” (Terrain mit Sehatten, aber ohne 
Sohrift). Petermanne Qeographitohe MiUeilungen, Jahrgang 1908, Tafel 4. Gotha : 
Justus Perthes. Presented by the PuhlUhert. 
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AFBIGA, 

Xfedtguoir. Service Qeographique des Colonies. 

Servioe Gdographique des Ooloniea. M. Camile Guy, Chef du Service. Madagascar, 
Carte dressde sone la direction de M. Emile Gautier d’aprfes lee travaux du Servioe 
Topographique de Madagascar, lee cartes du Servioe Hydrographique de la 
Marine, les levds des missionnaires et les travaux des explorateurs A. A G. 
Grandidier, E. Gautier* Douliot, Catat, E. Baron, efeo. Soale 1 : 500,000 or 7'8 
stat. miles to an lnoh. Paris : Augustin Challamel, 1902. Presented by the Chef 
du Service G&graphique dee Colonies. 

The surveys of the Service Topographique de Madagascar and Servioe Hydro- 
graphiquo de la Marine, combined with those of various missionaries and other 
travellers, form the basis of this map. It is orographically coloured, and shows 
elevations from sea-level to over 2000 metros by means of six different tints. The 
names of tribes are given in red. 

Stanford. 


A Map of Bhudesia divided into Provinces aud Districts under the Administration 
of the British South Afrioa Company. Soale 1 : 1,000,000 or 15*7 stat. miles to an 
inch. 6 Sheets. London: E. Stanford, 1903. Price £1 4s. 

A new edition revised and brought up to date. Owing to the large amount of 
fresh information that has been furnished lately by officers of the British South Afrioa 
Company and others, it has been found necessary to make many extensive alterations 
and additions, and two of the northern sheets have been praotioally redrawn. 


AXEBIOA, 

Oanada. Surveyor-GeneraTi Offloe, Ottawa. 

Sectional Map of Canada. Soale 1 : 190,080 or 3 stat. miles to an lnoh. 
Pasquia Sheet (88), West of Second Meridiau ; revised to June 5, 1902 : Maple 
Creek Sheet (58), West of Third Meridian; revised to April 28, 1902: MUk 
ltiver Sheet (65), West of Fourth Meridian ; revised to June 2, 1902 : Medicine 
Hat Sheet (66), West of Fourth Meridian ; revised to April 26, 1902 : Lethbridge 
Bheet (78), West of Fourth Meridian ; revised to Juno 8, 1902 : Blaokfoot Sheet 
(75), West of Fourth Meridian; revised to June 10, 1902. Ottawa: Surveyor- 
General's Office. Presented by the Surveyor-General of Canada . 

United States. Band, MoVally A Oo. 

Indexed County and Township Pocket Maps of Nebraska. Scale 1 : 1,140,480 or 
18 Btat. miles to an inch. Nevada. Soale 1 : 1,710,720 or 27 stat. miles to an inch. 
Now Hampshire. Scale 1 : 688,600 or 10 stat. miles to an inch. Cbioago and 
New York : Band, MoNally A Co. Prioe $0.25 each . Presented by the Publishers . 
These are new editions. 


BENEBAL. 

World. Stieler. 

Neue, neunte Lieferungs-Ausgabe von Stieler’s Hand-Atlas, 100 Karten in 
Kupferstioh 15 A 16 Lieierung. Gotha : Justus Perthes. Price 60 pf. each part 
These two parts, whioh are in one cover, contain, Nos. 82 and 88, two sheets 
(Nos. 1 and 2) of a four-sheet map of Spain and Portugal, by O. Yogel, on the soale 
of 1 : 1,500,000. No. 88, a map of Western Canada, by H. Habenioht, on the soale of 
1 : 7,500,000 ; and No. 85, a small-scale (1: 12,500,000) general map of the United 
States and Mexico, by H. Habenioht aud H. Salzmann. With the exception of No. 85, 
the United States ana Mexioo, all are revised editions, but this latter is entirely new. 
As large-scale detailed maps of the United States are also given in the atlas, this 
general map only indicates the leading features of the country as a whole, and very 
properly contains but few names. 

World. Bartholomew. 

The British Empire Map of the World. By G. B. Parkin, o.v.Q., ll.d., and J. G. 
Bartholomew, t.b.q.s. Soale 1 : 2,700,000 or 42*5 stat. miles to an inch. 2 Sheets. 
Edinburgh : J. Bartholomew A Oo. Presented by the Publishers. 

This is an educational wall-map of the world in two sheets on Mercator’s projection, 
measuring about 8} feet x 58 feet. British possessiooi are coloured red, and all other 
countries neutral tint Principal steamship routes, railways and telegraphs are 
shown, as well as British and foreign coaling stations. Mr. Stanford Fleming’s twenty- 
four-hour sone notation for a reoognized standard uniform time is marked along the 
upper margin of the map. Apparently with a view to oor rooting the erroneous idea 
41 to relative sises of countries due to tho projection employed, diagrams are given 
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at the bottom of the map ah owing the comparative urea of British possessions; but 
from an eduoational point of view it would have boon preferable to nave drawn the 
map in another projection. There are also diagrams showing the growth of the area, 
population, and trade of the British Empire. 

OKAHI. 

Admiralty Charts. Hydrographic Department, Admiralty. 

Charts and Flans published by the Hydrographic Department, Admiralty, during 
January and February, 1903. Preeented by the Hydrographic DepartmerU t 
Admiralty . 

No. Inches. 

2258 m s 140 England, south ooast Dartmouth harbour. 2a 6 d. 

8292 m = 6*0 Scotland, west ooast : — Loch Alsh and Kyle lthea. 2s. 0 d. 

1624 m ss 8*0 England, east ooast : — Scarborough bay. Is. 6d. 

2880 m = 0*7 Norway, south ooast .‘—Christiania fiord. 8s. 

151m a 7*2 • France, south ooast : — Toulon harbour. 2s. 6d. 

8880 m = 2‘0 Iceland, east coast : — Seidis fiord and trading Btation. Is. 6d. 

8328 m = 1*92 Newfoundland, east ooast Hall bay and Sunday oove. Js. fid. 
aaon— /fi'0\ Newfoundland. Thimble tickles and Glover harbour: — Head of 
3320 m 8eal buy, is. fid. 

8306 m = 2*0 Newfoundland. Trinity bay : — Smith and Random sounds, 
eastern part. 2s. fid. 

3307 m = 2-0 Newfoundland. Trinity buy : — Smith and Random sounds, 
western part. 2s. fid. 

3278 d = 0*95 The West Indies. 2a fid. 

8322 m = 0*85 Sonth America, north-east-coast : — Orinoco river. 2s. fid. 

8279 m b 5*95 China Hongkong waters, east. 2s. fid. 

1288 m s fi’O China, Yang-tse-ki&ng : — Chin kiang fu and Silver island. 2s. fid. 
8828 d = 4*0 New Zealand, east ooast : — Kati Kati harbour. Is. Gd. 

8821 d = 6*0 New Zealand, east ooast: — Gisborne roads. Is. fid. 

2747 d = 8*0 Australia, south ooaBt : — Entrance to Port Phillips, etc. 8s. 

972 m = Philippine islands. New plan Port Romblon. 

991 w = Japan Anchorages on the ooast of Yozu island. Plan added : — 
Monbet bu road. 

(/. D. Potter ’, Agent.) 

Charts Oane tiled. 

No. Cancelled by Mo. 

2258 Dartmouth harbour. { Ne ,£fe th barbour 225S 

1816 Kyle Akin bsrboor. AU. and Kyle Rhoa 8292 

1624 Scarborough. sLSwoagh bay 1624 

151 Toulon hnrbonr. ( N °Tofcatbou r Ml 

flofd 2880 

1535 Plan of Seidis fiord on\Now plan. 

this sheet. / Rcidis fiord and trading station .... 8880 

2852 San tiuis pass, etc. 

3181 Plan of Silver island on\New chart, 
this sheet. / Chiang fu and Silver island 1288 

8747b Entrance to Port Phillip. to Port Phillip 2747 


2258 Dartmouth harbour. 

2455 Kylo Rhea. 

1846 Kyle Akin harbour. 

1624 Scarborough. 

151 Toulon harbour. 


Rcidis fiord and trading station 


Charts that have received Important Corrections. 

No. A to P, Index charts (16 sboets). 2296, Gulf of Bothnia, Sheet t South 
Quarken to Hornslandot. 3800, Baltic sea:— Windau. 790, Denmark:— Ap- 
proaches to Copenhagen. 2690, France Brest roadstead. 366, Cape Verde 
islands. 2740, Ioeland and the Faroe islands. 546, South America, east ooast :— 
Espirito Santo bay and port Victoria. 2095, Africa, south coast:— Cape of Good 
Hope and adjaoent coasts. 885, Africa, south ooast Plettenberg bay. 1228, 
Africa, south ooast :— Kowie river entranoe. 648, Afrioa, east ooast :— Port Natal. 
2908, Afrioa, east coast :— Port Natal entranoe. 597, Africa, east coast :— Delagoa 
bay to Guardafui. 614, Afrioa, east ooast :— Dslagoa bay. 646, Afrioa, east 
ooast English river, bar and harbour. 620, Africa, east ooast .'—Plans on the 
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east coast of Africa. 921, Africa* east coast Chilean island 1421, Africa, east 
coast .—River Chlode. 2865, Aeries, east coast .-—Months of the rirer Zambesi 
653, Africa, east coast:— Ports of Oondnoia, Mozambique, and Mokambo. 684, 
Africa, east oosst Mto Mwara and Mikindani harbours. 681, Africa, east 
coast Lindi rirer. 677, Africa, east coast :— Mohinga bar. 687, Africa, east 
coast : — Kiswere harbour. 661, Africa, east coast Kilwa Kiaiwani. 468, Africa, 
cast coast Mafia island and channels. 674, Africa, east coast :-Dar es Salaam. 
1310, Africa, east coast : — South-west coast of Pemba island. 1812, Africa, east 
coast r—West oosst of Pemba island. 663, Africa, east coast Mansa and Tanga 
bays. 288, Africa, east ooast Kilifl river and approaches, 667, Africa, east 
coast:— Port Malindi and approaches. 1747, Africa, east ooast:— Lomu harbour. 
669, Africa, east ooast :— Lamu, Manda, Patta, and Kwyhu bays. 860, Africa, 
east ooast :— Klsimayu bay. 671, Africa, east coast :— Plans on the east ooast of 
Africa. 760, Madagascar, southern portion Gape St. Mary to Berato island 
and Matatane. 692, Madagascar :— St. Augustine and Tulear bays. 2464, 
Madagascar : — Nosi Andrianmitarika to Mananonoka point. 1986, Madagascar:— 
Anohoragos on the coast of Madagascar. 758, Madagascar, northern portion :— 
Gape St. Andrew to Anton gil bay. 878, Madagascar:— Maromanjo point to 
Makambytra. 708, Madagascar:— Anohorages on the west ooast. 701, Mada- 
gascar: — Bombetoke bay. 877, Moramba bay to Maromanjo point. 702. Mada- 
gascar Mahajamba bay. 704, Madagascar :— Nosi Shaba to Moramba bay. 
706, Madagascar : — Pasindava and adjacent bays. 707, Madagascar : — Ambavatobi 
bay. 1002, Madagascar .-—Diego Suarez bay to Andranoaombi bay. 817, Mada- 
gascar :— Anohorages on the north-west coast. 1054, Madagascar :— Ports and 
anchorages In the northern portion. 1064, Madagascar :— Plans on the north-east 
ooast. 1116, Madagascar Diego Suarez bay. 680, Madagascar: — Anohorages 
on the east ooast of Madagascar. 759b, Madagascar :— Antongil bay to Amba- 
tosoa. 686, Madagascar :— Anchorages on the east ooast. 568, Indian ocean 
islands : — Plans in the Comoro islands. 2066, Indian ooean islands : — Anchorage 
in (Comoro island. 851, Indian ooean islands Bassas da India and Europe 
island. 883, Bay of Bengal : — Rangoon river. 2987, Philippine islands : — San 
Podro bay to Llbukau islands, etc. 976, Philippine islands :— Manila bay. 2082, 
Cochin China: — Tongkiug gulf. 918. Korea, western coast: — Mackau group to 
Clifford islands. 2985, Japan Saiki bay. 151 0, Sandwich islands. 

(J. D. Potter, Agent.) 

North Atlantia Ooean and Mediterranean Sea. Meteorological Offloe. 

Pilot Chart of the North Atlantic and Mediterranean for April, 1908. London : 
Meteorological Offloe. Trice 6 d. PreeeiUed by (he Meteorological Office, London. 

United States Charts. United States Hydrographic Offloe. 

Pilot Charts of the North Atlantic Ooean for March, and of the North Pacific 
Ocean for April, 1908. U.S. Hydrographic Offloe, Washington, D.O. Presented 
by the U.8. Hydrographic Office. 


PHOTOMAFH8. 

Andaman and Nicobar Iclandi. — 

One hundred eleven Photographs of the Andaman and Nicobar Islands, taken 
by E. H. Man, o i e., Esq. Preecnted by E. H. Man , Eeq. 

This is a most interesting series of platinotypes carefully selected and arranged in 
an album. From an anthropological point of view the photographs are important. 

<1) Lighthouse on Table island; (2) Volcano on Barren island; (8) Principal 
anchorage at Port Blair; (4) Port Blair harbour from Government House; (5) 
Andamanese poling canoe and shooting fish with bow and arrow in creek near Port 
Blair harbour; (6) Bungalow at Mount Harriet, Port Blair; (7) Bher All, the 
of Lord Mayo; <8,9, a “ ‘ ' 1 ^ "- 1 - /,fl 


w uyra mayo ; {o, v, and 18) Andamanese long resident at Port Blair ; (10) Anda- 
manese equipped for hunting; (11) Andamanese men long resident at Port Blair; 
(12) Andamanese women long resident at Port Blair; (14) Native of North Andaman, 
showing the three rows of tattoo marks which distinguish these natives from those of 



manese in canoe at interview isiana ; (in; Aoasmanese aanoing so w 

sounding-board; (19) Typloal Little Andaman hut with Ougee (natives of that Wand) 
and Ur. U. V. Partman; (20) On gee with a Little Andaman canoe; (21) Ongw; 
(22) Native* of Arong village, Oaf Nicobar, with an Andamaneee visitor ; (28 and 24) 
OOhndi, bondman of Mile Tillage, Oar Nioobar; (25-27) Oar Nioobarem lade ; (28) 
Natives of Oar Nioobar; (20) Mutton honie of 8.F.O. oateohiet (Madras i ) at Mm; 
(50) “Nyd-kopth," eaotfflolal offering of fruit and vegetable*, Oar Nioobar ; (81) But 
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and “ nyi-kop&h” at Mdi, Oar Nioobar ; (82) Typical Oar Nioobarese ; (88) A common 
type of nut at Oar Nicobar, known aa the " talika ; ” (84) Two “ mafai ” being oarried 
in covered chain, Car Nioobar; (85) A village graveyard with mortuary-hut, Oar 
Nioobar; (86) Landing-plaoe at Battl Malve island; (87) Landing-plaoe at Bdndnya, 
Ohowza island ; (88) Natives of Ohowra island ; (89) Women making pots at Ohowra 
island ; (40 and4 1) Youths of Ohowra island ; (42) Hut on Tereisa island, with grave 
of recently deceased owner; (48 and 44) Natives of Teressa island; (45) Babk of 
bungalow of officer in bharge of the Nioobars at Nankaurl island during the existence 
of the settlement 1869-88; (46) H.I.M.B. Nankauri, station steamer at Nankauri 
i s l and, 1884-88 ; (47) ICalaooa village, Nankauri harbour ; (48) Malacca village at low 
spring tide; (49 and 50) Malaooa village; (51) Malaooa village, showing the two 
ordinary types of huts; (52) Natives of Nankauri harbour in visiting attire; (58) 
Intfanga village, Nankauri harbour; (54) Native of Nankauri Island playing on 
bamboo lyre; (55) Native of Nankauri island playing on flageolet; (56) Hut in a 
Nankauri village; (57 and 58) Native of Nankauri island; (59) Hut on site of tho 
Moravian Mission establishment of 1768-87 near Malaooa village ; (60 and 61) Natives 
of Malaooa village with four Andamanese youths ; (62) Kabila village, Nankauri 
island ; (68 and 84) Typical natives of Nankauri harbour ; (65) Canoes at Nankauri, 
as decorated on a memorial feast day ; (66 and 67) An octogenarian of Malacca 
village; (68) Natives of Nankauri in visiting attire; (69) A fowl cage and a fish trap ; 
(70) A “pomik-dnh” and suoking-pig oage; (71) Natives of Nuumuri harbour in 
visiting attire; (72) Mode of oatohing rain-water from coconut trees; (78) Burial- 
ground behind a village at Nankauri; (74) Typical native of Nankauri harbour ; (75) 
A young oouple at Nankauri ; (76) A native of Nankauri, showing mode of wearing 
the M neng ; ’’ (77 and 78) Native of Nankauri harbour ; (79) Inaka village on east 
coast of Oamorta island ; (80-8 3) Types of old men und women ; (84) Ding (headman) 
and others in front of hiB hut at Oonaul island ; (85) Natives of Oondul island ; (86) 
Natives of Lfcfifl village, Great Nioobar ; (87) Kopenhlat village, Great Nioobar ; (88) 
Two Shorn Peh natives in the midst of a group of coast natives in visiting attire ; (89) 
Types of coast and Shorn Ten natives; (90, 91, 95, and 99) Galatea river, Great 
Nioobar; (92 and 96) Lifiil river, Great Nioobar; (98) Plantation of Pandanue 
ms Mori and oooonut trees on east coast of Great Nioobar ; (94) Alexandra river, Great 
Nioobar; (97, 98. 100, 101, 108, and 104) Shorn Pen natives of the interior of Great 
Nioobar; (102) Shorn Pen hnt on bank of Alexandra river; (105) Shorn Pen hut and 
garden on border of Alexandra river; (107) Shorn Peii bark cooking-utensil ; (107 and 
108) A Shorn Pen woman reared by the ooast tribe ; (109) Head of L&fiil river in tho 
dry season; (110) Ooast and Shorn Pen natives; (111) Shorn Pen clearing near Ganges 
harbour. 

Vegetation Types. Karsten and Sohsnok. 

V egetationsbilder , berausgegebeu von Dr. G. Karsten und Dr. H. Sohenok. 

Heft 2. Malayisoher Archipol. Von Dr. G. Karsten. Jena : Gustav Fischer, 

1908. Price 4m. 

This is the seoond of a series of eight portfolios in oourse of publication, 
containing photographic reproductions illustrating the types of vegetation of different 
parts of the world. The present issue comprises six plates of the vegetation of the 
Malay archipelago, from photographs taken by Dr. G. Karsten in 1889, accompanied 
by descriptive letterpress. The price to subscribers taking the oomplete work is 2.50 
marks for eaoh part, but for one part only 4 marks. 


Venesuela. Andre. 

Eighty-eight Photographs taken during an Expedition to the Oaura river, Vene- 
suela, in 1900-1901, by E. Andrf, Esq. Pretented by E. Andrt ; Etq. 

An account of the journey during which these photographs were taken was given 
iu the Geographical Journal for September last. They are platinotypes of different 
sites, and serve well to illustrate tho scenery and native life of this imperfectly known 
part of South America. 

(1) Waiomgomo house ; (2, 8, 6, 72, 78, 75, and 88) Bapids of Mura ; (4) Arrival at La 
Prision ; (7) A Waiomgomo family ; (8) Waiomgomo Indian oatohing bait ; ,{9 and 10) 
Fishing with spear; (11) Fishing with bow ana arrow; (12) Fishing with kook ; (18) 
Smoking fish; (14 and 15) Making baskets; (16 and 17) Striking a bargain; (18-28) 
Making cassava; (24-27) Making a hammock; (28) Paying a debt; $9) Primitive 
oane-orusher; (80) Building a darkroom; (81) Jacobson; (82) Pounding corn; (88) 
Our kitchen ; (84) Beeeiving and counting ; (85) Examining ; (86) On tho way to La 
Prision; (37) Nearing La Prision; (38) Gleaning plants ; (39, 74, and 88) Peeking 
plants; (40) Oatohing butterflies; (41 and 78) Butterflies; (42) Nymphatie Orion 
butterfly ; (48) The relief party ready to start ; (44) Cattle mill at La Prision; 
(45) Isidor, everyday dress; (46) Isidor, full dress; (47) Isidor's wife; (48) Isidor's 
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wife and children ; (40 aad 50) Waiomgomo woman and child ; (51) Waiomgomo boy 
and girl; (52) Waiomgomo girls ; (58) Maittf, who died of starvation; (54) Waiom- 
gomo with flute; (55) Waiomgomo woman; (56) Waiomgomo, Vioente ; (57) Mr. 
Andrtf ; (58 and 59) Mr. Andrb in the " Pirate's ” clothes ; (60) Mr. Andrf, starved ; (61) 
Mr. Andrb, photograph taken at Mura ; (62) Hospital on the Niehare river; (68) The 
Orinoco at Mapire; (64) The Caura taking wood; (65) Ciudad Bolivar; (66) 
Forest scene near La Prision ; (67) La Laja de Los Perros ; (68 and 69) Waiomgomo 
Indian making arrows; (70 and 71) Waiomgomo honse: (76) Indians orossing the 
rapids; (77) Mtaranda; (79) Departure of the relief party; (80) House at La Prision ; 
(81) Snakes; (82) Waiomgomo making hammock ; (84) On arrival at La Prision ; (85) 
Mr. Andrb, May 24, 1901 ; (86 and 87) Waiomgomo woman making a hammock. 

Yunnan. Watts-Jones. 

Two hundred and thirty-eight Photographs of Yunnan taken by Captain W. A. 

Watts-Jones, R.E. Presented by Mu . W. A . WatU-Jonu. 

These photographs have been presented to the Society by Mrs. Watts-Jones, with 
the permission of the Yunnan Company, as a memorial of her husband. Captain W. 
A. watts Jones, b.e., by whom they were taken during his surveying expedition for the 
milway route from Kunlong Ferry to the Yangtse kiang in 1898-99. 

(1 and 4) An upper Irawadi steamer with three flats in tow ; (2) An upper Irawsdi 
timber raft; (8) Myothet, first stage on the Bhamo-Tali road ; (5) The upper Irawadi ; 
( 6 ) Entrance to a village, showing posts to keep away the evil spirits, jfaohin hills; 
(8) Yang-vu-ohang, Eaohin hills; (9 and 10) A Kuchin village ; (11) Mong-na plain, 
giant bamboo ; (12) A village in the Nan-tien valley ; (18) First view of the Mong-na 
plain ; (14) Chinese Shan village in Mong-na plain; (15) Typical bit on the Mong-na 
plain; (16) Remains of ancient lake-bed plain, Nan-tien valley; (17) View of fort, 
the headquarters of Chinese levy, from near Pong-shi, Kaohin bills ; (18) Momein city 
and plain at sunset ; (19) Momein city and plain, volcanic cone north of the city ; 
(20) A quiet street in Momein ; (21) Chain bridge over gorge between Mong-na and 
Nan-tien plains ; (22) The Ting-Kwan (magistrate) of Momein and family ; (23) The 
Ting-Kwan of Momem and Long-ling, Erh-ru ; (24) Sons of Ting-Kwan of Momein ; 


E5S? 
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„ . a party of Tibetans ; (28) A soldier of the escort and interpreter’s mole; < ^ 

Waterfall where river leaves Momein plain ; (80) A soldier of the Nan-tein Tsawba ; 
(31) Chian suspension bridge over the Shweli river; (82) San-ko-paon road from 
Ynng-chang-fn to Shunning-fu ; (88) Going down to the Salwen river ; (84) Chinese 
village above Mong-kyen ; (85) Mong-hsa market ; (86) Chinese woman. Ping-bhang; 
(37) Shan girl Mong-haa; (38) A Chinese liquor-seller, Mi-pa-ohiao; (89) A long- 
distance transport; (40) A short-distanoe transport; (41) Mnle with two Chinese 


village above Mong-kyen ; (85) Mong-hsa market ; (80) Chinese woman. Ping-bhang; 
(37) Shan girl Mong-haa; (38) A Chinese liquor-seller, Mi-pa-ohiao; (89) A long- 
distance transport; (40) A short-distanoe transport; (41) Mnle with two Chinese 
cooking-pans ; (42) The escort carriers : the day's bag ; (48) Mong-hsa town and plain ; 
(44) Fording the Nam-ting at Mong-ka-ka; (45) A series of valleys parallel to the 
Num-ting valley through whioh the Kunlong Yun-ohau road runs ; (46) Exit of Mong- 


Num-ting valley 

hsa stream ; (47) Partof the north wall of the Nam-ting valley ; (48) 'Valley through 
whioh. the Mong-yawing stream flows down to join the Nam-ting ; (49 and 50) Upper 
gorge of the Nam-ting; (51) Looking south up and aoross the valley of the upper 
Nam-ting; (52) Lower gorge of the Nam-ting; (58) Alluvial fans below Moni-lai 
and head or upper gorge of Nam-ting; (54) A ford of the Nam-ting; (55) Salwen 
background to Me-koug; (56) Nam-ting valley, mile 128 ; (57) Nam-ting valley, mile 
123; (58) Typioal bit of road leading from Nam-ting to the Salwen; (59) Me-kong- 
Kalwen watershed ; (60) Valley leading from watershed to Yun-ohau, showing former 
alluvial deposit; (61) Yun-ohau from the east; (62) Sha-ho-bin, valley of the xnn-ohan 


through whioh the Kunlong Yun-ohau road runs ; (46) Exit of Mong- 
i Part of the north wall of the Nam-ting valley; (48) Valley through 


ning-fn temple; (67) Innkeeper and sweetmeat-sellers at Ynn-ohan ; (68) Rioe terraces, 
Hhunning-fa valley ; (69) A country bridge recently erected by public subscription, 
Yung-ohang-fa road ; (70) Bridge in Shuxming-fb valley ; (71) Granite slab bridge in 
Mung-lang valley ; (72) Public bath house, Mnsglang ; (78) Sunday morning, the inter- 
preter aota as barber; (74) Lolo children, Hei-kau-lin ; (75) Lolo women, Hei-kau-lin ; 
(76) A Chinese lady travelling ; (77) Pony eating augar-oane ; (78) The Lolo uplands 
north of Kung-lnng; (79) Valley of the Mi-tn stream; (80) Mi-tn plain from summit 
ofChao-bhn past; (81) Group or templet outside Mi-tu; (82) The south end of Tali- 
ih lake; (88) Taking building timber to Haia-kwan market; (84 and 99) A side lagoon 
of ttie Tail-fa lake ; (85) The north end of the Tali-fu lake ; (88) Bntranoe to a merbhant'a 


Shunning-fa vsl] 
ouse, Mangling ; 


(76) A Chinese lady travellini 
north of Kung-lung; (79) Vi 


of Tali-fu ; (92) Going to market, Tali-fu ; (98) The Yiu-mu-ho firm, Haia-kwan ; (94 
and 95) The vegetable market, Hsia-kwan; (96) Timber market, Hsia-k wau ; (97) Children 
playing on floating timber, Ma-ohu-i; (100) Fishing-boats, Tali-fa Ians; (101) A 
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timber ship, Tali-fu lake ; (102) Tali-fu lake, “ Stand b y to lower away ; ” (108) A 
youthful navigator, Tali-fn lake ; (IOC) A fortified village ; (107) An afternoon nap; 
(108) Head or the irrigation pa nel, Ming-ohita-ho river ; (109) On the bank of the 
oanal ; (110) Gorge between Ea-sai and Lang-kung-hsien plains; (111) Bridge over 
the oanal ; (112) Bridge over ontlet of Ohen-ohnan-ohn lake ; (118) Aqnediote over 
outlet of Ohen-ohnan-ohn lake; (114) Ontlet of Ohen-ohuan-ehn lake; (115) 
Yangtae river at Shih-kn ; (110) Stone drum at Shih-ku ; (117) Li-ohiang peak, from 
south end of plain, elevation 18,000 feet ; (118) Li-ohiang peak, from middle of plain ; 
(119) Li-ohlang peak, from Li-chiang-fa; (120) The La-obi-pa plain and lake; (121 
and 122) Ll-ohla women ; (128) A poor man's home, Li-ohiang-fn plain ; (124) Ohou- 
yang-su temple: the goddess and attendants; (125) Chn-yang-ssn temple, interior; 
(126) Entrance to Ohu-yang-su temple; (127) The Me-kong, looking upstream from 
the Ynn-ohau Tali-fu road ; (128) Si-ohiang ferry over the Me-kong ; (129) Ferry over 
the Me-kong ; (180 and 181) Getting mules into the ferry-boat, Ohin-ohiang-kai ; (182) 
Village of To-mei ; (188) Crossing the Yangtae river ; (184) Getting mules ent of the 
ferryboat; (185) Types, To-mei market; (18C) To-mei market: (187) A French 
priest and part ‘of his congregation, Pien-kio ; (138) Landlady of a roadside tea-house, 
Ynn-nan-hsien plain; (139) Goats crossing ontlet of Ynnnan-fn lake; (140) Sheep 
crossing ontlet of Ynnnan-fn lako ; (141) Pit bank at Ma-kal, the westernmost coal- 


field ofYnnnan ; (142) On the wall of Tsu-hsiung-fu ; (143) Laohman Jadn, surveyor 

- ■ " ; (145) Crlmiu ' 

village of Gen 

P Eastern Yunnan ; (150) View hi Swen- 


(144) Bam Sahed, surveyor, and hishenohman ; (145) 

Official carried in a chair ; (147) A typioal village of Oentral Yunnan 


Official earried in a chair; (147) A typioal vi 
Ma-lung-ohau ; (149) The red day uplands of 1 
wei ; (151) Garden of the Buddhist convent wh 


,nol carried in a cage; (140) 
: (148) Near 

, . lew in Swen- 

i where we lodged, Swen-wei ; (152) Ferry 

over the Ko-tn river; (153 and 154) A Chinese punch and jndy show; (155) In the 
purple sandstone country ; (150) Water-tower, Htag river valley ; (157) The eastern 
tower of Wei-ning; (158) Lolos near Wei-ning; (159) Ou the Wei-ning plateau; 
(160) From Ohao-tung to Wei-ning; (161 I) Ta-kuan-lao ; (102) Gate on theLao-wa- 
tan road ; (108) A peep at the foreigner, Ta-kuan-lao ; (104) A steep bit, H6ng river 
gorge; (105) Looking up the H£ng river from below Huang-go-ohi ; (160) Inn at Ta- 
kuan-lao ; (107) Looking up the H5ng gorge from Ta-kuan-lao ; (108) Hnang-ehing- 
pa; (169) Looking up the Hcng gorge from below Ta-knan-lao; (170) Cliff above 
Tn-ea-kwan from upstream; (171) Oliff above Tn-sa-kwan from Tu-sa-kwan; (172) 
The end of the land journey, mules and mnlemen of Captain Watts-Jonea's party ; (173) 
Coolie carrying three bales of cloth ; (174) Ooolie carrying white wax inseots; (175) A 
twenty-ton cargo jnnk and small passenger junk ; (170) Resting between rapidi ; (177) 
Lao-wa-tan to Sui-fu, mile 855 ; (178) An average bit of oountry ; (179) Shooting a 
rapid, sidfe road; (180) Shooting a rapid, main road ; (181) In quiet water ; (182)T'an- 
ton, mile 878; (188) rnerh-fu, mile 869 ; (184) Lao-wa-t’an to Sui-fu, mile 882; (185 
and 187) Portaging at HBin-tan; (186) Below Hein-tan ; (188) Ploughing a rieefleld : 
(189 and 194) Anver-side village; (190) Sui-fu; (191) A market boat; (192) Bound 
upstream; (198) A ferry; (195) Onthebeaoh; (190) View from where Captain Watts- 
Jones sat in the boat ; (197 and 198) Junks at Ho-ohiang-hsien : (199 and 200) lime- 
stone gorge above Okung-kiug; (201) A lighthouse on the Yangtse; (202 and 208) A 
river-side town; (204) View on the Yangtse river; (205) The bow of a boat from the 
stem; (200) Typioal view on the Yangtse river; (207) Upper end of Fn- chan ; (208) 
The stern of a boat from the bow ; (209) A river-side tuwn ; (210-212) 41 Between hori- 
zontal strata of red sandstone;" (218) View above Wan-hsien; (214) A tributary 
stream of the Yangtse river ; (215) The landslip forming the new rapid, upper edge of 
slip ; (210) The landslip forming the new rapid, faco of slip ; (217) Below the new 
rapid; (218) Bound upstream; (219) The long straight reaohes; (220) Six men to 
the bow sweep; (221) An overfall of the bank ; (222 and 228) Wan-hsien to Kwei- 
ehu-fu; (224) The wind-box gorge; (225) Kwel-chu-fn; (226) A pinnaole in the 
Wind-box gorge; (227) Below the Wind-box gorge; (228) Sido ravine in the Wind- 
box gorge; (229) Lower end of the Wind-box gorge; (280) Kwei-ohu-fu to Iehaag; 
(281) Bridge on the towing-path ; (282) Sailing upstream through the gorges ; (288) 
Junk and tender; (284) Junk sailing upstream; (235) Japanese gunboat on the 
lower Yangtse river ; (280) Pinnaole in the I-ehang gorge ; (287) Village if* the gorges ; 
(288) A fifteen-ton jnnk. 


NJB.— It would greatly odd to the value of the oolleotfop of no to* 
graph* whloh hae been established la the Hap Boom, If all tho Mows 
of the Soetety who have taken photographs during their travels* would 
forward copies of thorn to tho Map Curator, by whom they will be 
acknowledged, Should the donor have purchased the photograph* It 
will be usefol for refinance If the nans of tho tfhotograjpher and hie 
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COMMEMORATION OF THE REIGN OF QUEEN ELIZABETH. 

The meeting of the Society on Maroh 23 was devoted to the com- 
memoration of the great geographical and exploring enterprises of the 
reign of Queen Elizabeth, in connection with the tercentenary of her 
death. Addresses were given by tho President, Mr. Edmund Gosse, 
Mr. Julian Oorbett, and Prof. Silvanus Thompson. At the same time 
there was an exhibition of books, maps, atlases, portraits, instru- 
ments, medals, and other objects relating to the great enterprises of this 
reign, many of them being kindly lent by publio institutions and 
private individuals. The following aro the addresses which were given 
at the meeting : — 

I. 

Address by the President, Sir OLHMENTS MARKHAM, K.O.B. 

Let us not forget. On this tercentenary of the death of Queen Eliza 
both especially, let us not forget that the beginnings of nearly every de- 
partment of our soienoe date from the labours of Elizabethan worthies. 
A geographer should know the history of each branch of his work, tracing 
its advances from generation to generation, and keeping in memory the 
beginners and the improvers whose work we inherit. A commemoration 
suoh as the one for which we are assembled this evening is intended 
and, I think, calculated to renew suoh knowledge, to freshen suoh 
memories. An accomplished writer has very truly said that “ much 
interesting and even preoious intellectual treasure is continually being 
lost through forgetfulness, and becomes again new if faithfully set forth 
once more.’ 9 Our work to-night is faithfully to set forth the beginnings 
of our Boienoe during the great Queen’s reign, that their history may 
not be forgotten, but become again new. 

No. VL — Junk, 1903.] 2 it 
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COMMEMORATION OF THE REIGN OF QUEEN ELIZABETH. 


Queen Elizabeth was the fortunate sovereign of our first great 
discoverers and explorers, of our first really eminent compiler of 
voyages of discovery and exploration, of the enlightened and munifi- 
cent promoters of geographical research, of our first aoourate carto- 
graphers, of the authors of our first navigation books, of our first 
instrument-makers, of out first magnetio observers, of all those who laid 
the foundations of English geography on a scientific basis. There were 
several oauses for this extraordinary aotivity during the memorable 
reign we commemorate, but the personality of the Sovereign, and the 
affectionate devotion she inspired, were, I am certain, not the least 
among these causes. 



THE “ARMADA MEDAL .’ 1 STRUCK BY QUBRN ELIZABETH TO COMMEMORATE THE 
DESTRUCTION OF THE SPANISH ARMADA, JULY 2D TO AUGUST 7, 1588. 

The names of the great Queen’s explorers and discoverers are still 
household words among us after three oenturies —Raleigh and Humphrey 
Gilbert, Hawkins, Drake, and Cavendish, Burroughs, Frobisher, and 
Davis, and Lancaster; and among travellers by land, Jenkinson and 
Fitch. There were many others, but these stand forth pre-eminent. 
Sir Walter Raleigh’s servioes will be in abler hands than mine. Sir 
Humphrey Gilbert, the distinguished soldier and advocate of Arctic 
discovery, was an Eton boy. He founded the first British colony, and 
his memorable last words were a fitting close to an heroic life. They 
shed a lustre on the annalB of his country, and on the annals of his old 
school. Another Eton boy, to be mentioned direotly, did good work for 
geography in Queen Elizabeth's time, 
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To Sir John Hawkins and his son Richard wo owe tho voyages to the 
ooast of Guinea, to the West Indies and Florida, to Magellan's strait, and 
the west ooast of the Faoifio. But we owe muoh more. Sir John was 
an honest publio servant and a diligent reformer, ne put a stop to 
many abuses as treasurer and comptroller of the navy, and of oourse made 
enemies ; but he never lost the Quoon's confidence. Aided by Drake, he 
instituted a fund for wounded and worn-out sailors, whioh was long 



8XB JOHN HAWKINS 
(From a vmd engraving ) 


known as the ** Ohest at Chatham." Sir John Hawkins was one of the 
best of Elizabeth’s great sea-captains. He was a thorough seaman, and 
an able and upright administrator. Endowed with great courage and 
unfailing presence of mind, “ he was merciful," says Maynard, “ apt to 
forgive, and faithful to his word." His son Richard was a true ohip of 
tho old blook. His ‘Observations' show that he was something moie 
than an explorer. They are full of shrewd remarks on all that appertains 
to a ship and its furniture ; and, above all, they show the thought he 

* n *>. 
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gave and tho care he took for the health and oomfort of the sailora. 
Both father and eon were splendid types of English maritime explorers. 

The deeds of a still greater seamen, Sir Franois Drake, will be dealt 
with presently by an abler hand than mine; then we have Thomas 
Cavendish, the second circumnavigator, and the Arotio voyagers, 
Frobisher, Burroughs, and Davis, who first introduced their countrymen 
to floes and icebergs, and described the perils of ioe-navigation. 
Frobisher made three voyages to the land on the west Bide of Davis 
strait, which the Queen named “Meta Incognita.” Burroughs was not 
only a polar explorer, but also an excellent hydrographor, and a scientific 
Btudent of astronomy and magnetism. The discoveries of John l)aviB 
are shown on tho Stockholm chart more particularly. They led 
dirootly to further discoveries. What he called his “ Furious Overfall " 
lighted Iludson into his strait, and his famous cliff known as “ Sander- 
son’s Hope” lighted Baffin into his northern bay. Davis also was a 
scientific seaman and pilot, as well as a discoverer. He wrote the 
1 Seamen's Secrets,’ and invented the book staff, and he piloted the first 
fleet of the East India Company round tho Cape. James Lancaster of 
Basingstoke was another great sea-captain, the first to round tho Cape 
of Good Hope, and the commander of the first fleet of the East India 
Company. 

Elizabeth’s travellers by land exceeded, in the length and impor- 
tance of their journeys, all Englishmen that had gone before them. 
Anthony Jenkinson, crossing Russia from the White Sea, reached tho 
Caspian, Persia, and even far away Bokhara. Ralph Fitch was England's 
pioneer to India. Ho crossed the peninsula, bad an interview with the 
great Emperor Akbar, to whom Queen Elizabeth had sent a letter, and 
even visited Burma and Malacca. Nor should his fellow-traveller, John 
Newbery, be forgotten. He oombined energy and courage with prudence, 
and was a splendid type of an Elizabethan Englishman. 

The Queen’s adventurous sea-captains and land-travellers form an 
unrivalled gallery of discoverers and explorers. But not less worthy 
to be remembered is tho indefatigable recorder of their labours, Richard 
Hakluyt, tho personal friend of most of them, tho hearty well-wisher 
of all. 

Elizabeth was the re-organizer of Westminster School, and she 
watched the progress of that “ fruitful nursery ” of great men with 
maternal care. Dean Goodman was her special ohoioe. Camden, tho 
most eminent topographer of her reign, was Head Master. When, in 
1564, the Queen went to the Dean’s house to see the Westminster boys 
aot a Latin play, young Richard llakluyt was one of those boys. Tho 
armour was lent by Secretary Cecil, the dresses came from the Revels; 
but this was years before there was any theatre or oompany of grown- 
up actors. Besides Latin plays performed before the Queen, young 
Hakluyt’s great delight was the study of geography at his oousin's 
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rooms in the Middle Temple, lie learnt things about geography 
which, he tells us, were of “ high and rare delight to his young nature.” 
Geography completely fasoinated him while at Oxford, and he cloarly 
saw the two great needs of his country. The first was caused by the 
ignoranoe of our seamen as regards the scientific branch of their pro- 
fession. The second was the absence of records, and the way in whioh 
important voyages and travels were allowed to fall into oblivion. For 



SIR MARTIN FBOBIBHKB 
(Fiom a wood engraving ) 

instance, not a single line of writing by John Cabot had been preserved. 
Hakluyt set to work, on leaving Oxford, with patriotic zeal to remedy 
these evils. 

He began by delivering lectures on the construction and use of 
globes, maps, and nautical instruments, 4< to the singular pleasure and 
general contentment of his auditory,” he tells us. He strove to got 
14 permanent lectureship established “as a means of breeding up 
skilful seamen and mariners in this realm.” His first work, entitled 
■Givers Voyages touching the disoovery of America/ was published 
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in 1582. This book waB the first impetus to oolonization. But tho 
great work of hiB life, the ‘ Prinoipal Navigations/ did not appear in its 
completed form until 1600. It is a monument of usoful labour. It not 
only gave a stimulus to colonial and maritimo enterprise ; it inspired 
our literature. Both Shakespeare and Milton owed much to Hakluyt’s 
1 Prinoipal Navigations.* Our Westminster boy, as the years rolled on, 
continued 11 to wade further and further in the sweet studie of geo- 
graphy ** until he achieved his great work, whioh was, in hiB own words, 

“ to incorporate into one body the tom and scattered limbs of our ancient 
and late navigations by sea.** Hakluyt has ever since been a rich mine 
of information for all inquirers ; and in a few yoars I hope that wo 
shall have oiir old friend reprinted in a series of handy and portable 
octavo volumes, for everybody to read and enjoy. 

Hakluyt and Sir Walter Baleigli were the two prinoipal promotors 
of the colonization of Virginia, therefore of the foundation of those 
colonies whioh eventually formed the United States of North America. 
For Virginia was then the whole of North Amerioa, except Florida and 
Norumbega; and Elizabeth, as we know from the title-page of Spenser’s 
• Faerie Queene,* included among her titles that of Queen of Virginia. 
Hakluyt, among his many and great servioes, led the merchant princes 
of that memorable reign to become the munificent patrons of maritime 
enterprise and of geographical research. Their names should over be 
had in honour, and the chief among them should have a place in any 
commemoration of Elizabethan geography. 

These Elizabethan merchants felt that they oould not better servo 
their country than by despatching exploring expeditions and advancing 
geographical soienoe. Sir Thomas Smith was one of the most eminent. 
He was an active member of the Muscovy Company, and was an 
adventurer for the first voyages to Spitsbergen. He took a leading 
part in the foundation of the East India Company, and was its first 
governor. He was ever mindful of Arctic disoovery, and was the first 
governor of the North-West Company, gathering round him several 
other generous patronB of geography. His name was given by Baffin 
to Smith Sound, one portal to the polar ocean. But Sir Thomas Smith 
was not only an enoourager of exploration; he ako promoted the 
interests of the scientific branches of a seaman’s profession, yielding to 
the persuasions of Hakluyt. Leotures on navigation were delivered at 
his house in Philpot Lane by Dr. Hood and by Edward Wright. 

Other great patrons of geography were Sir George Barne, an adven- 
turer of the Musoovy Company, who waB at a meeting in Dr. Dee's 
house at Mortlake when John Davis’s Arotio voyage was disoussed, and 
whose descendant, Michael Barne, is now serving in the Antarctic 
Regions ; and Sir Edward Osborne, the founder of the Levant Company 
and patron of the journeys to India, whose romantic story is so well 
known to us all. But there were many more, aQd the patriotic munifi* 
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cenoe of her merchant princes, in fitting out voyages of dibcovoiy, is one 
of the glories of Elizabeth's reign. 

We must remember one other geographically minded mei chant, 
Mr. William Sanderson of the Fishmongers’ Company. He was the 
munificent patron of the Arctic voyages of John Davis, and all northern 
explorers who are fond of guillemot soup will remember him in connec- 
tion with the great loomery on the perpondioular cliff whioh was 



BIB BIOHABD GBBNVIL1. 

(From a wood ongraving by E. Harding.) 


quaintly namod by Davis, 41 Sanderson his hope of a North-West 
Passage.” 

Sanderson also paid for the construction of the famous Molynuux 
globes, one celestial, the other terrestrial, whioh are embellished with 
his ooat-of-arms, and dedicated to the Queen. This is what he wrote 
upon them — 

44 Lo, at my obarge thou seest the ever-whirling sphore, 

The endless reaches of the land and sea in sight appeare, 
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For countries good, for worldc’s behoof, for learnings furtherance, 

Whereby our virtuous Englishmen their aotions may advance, 

To visit forraine landB where farthest coasts do lyo, 

1 have these worldes thus formed, and to worliles good apply." 

“And to worldes good apply.” This is, I believe, the seoret of 
England’s greatness. Other peoples work for their own “ countries’ 
good.” England alone has ever worked for 44 countries good ” and for 
“ worlde’s behoof.” The globos, which you will see in the next room, 
were finished in 1592. They created a great sensation among scientific 
men. Manuals for their use wore published by Dr. Ilood, and by 
Bobert Hues in his 4 Traotatus de Globis et eorum usu,* as well aB by 
Blundoville in his Exercises. For it must be remembered that, before 
the use of logarithms, seamen were aooustomed to work out their 
astronomical problems on globes — a most excellent method, in use, I 
believe, for instruction oven now by our map curator, Mr. Beeves. It 
enables the mind of the student to conceive the great triangles in the 
celestial concave by which the problems of nautical astronomy arc 
solved. John Davis said that 44 the use of the globe is of groat easo, 
certainty, and pleasure — of all instruments it is the most rare and 
excellent.” 

This brings us to the Elizabethan maps, and first to that famous map 
of the world, which, in Twelfth Night, Shakespeare oalled — 

“ The new map with the augmentation of the Indies." 

It is the first English map on the so-called Mercator's projection. But 
it is really Edward Wright's projection. The Cambridge student mado 
a voyage with the Earl of Cumberland, and thus applied the test of 
practice to his theories. This led him to turn hiB attention to the im- 
provement of charts then in use ; and the map of Moroator first suggested 
to him the correction of the many and grave errors in charts by increasing 
the distance of parallels from the equator to the pole. 44 But,” says 
Wright, 44 the way how it should be done I learnt neither of Mercator 
nor of any one else.” In 1594 he discovered the true method of dividing 
the meridian, and his table of meridional parts was published by his 
friend Blundeville in the same year. His own work, entitled ‘The 
Correction of certain errors in Navigation/ explained the principle of 
the division of meridians, the manner of constructing tables of meri- 
dional parts, und their uso in navigation. Before Wright’s calculation 
of the tablos, Mercator’s projection was practically useless. Afterwards 
it bocame most valuable, and was soon in general use. The first map 
on Wright’s principle, like the Molyneux globes, attracted much atten- 
tion. It was well covered with rhumb lines, and not vory well engraved, 
for engraving was still in its infanoy in this country. In Shakespeare's 
play of Twelfth Night , Maria says of Malvolio — 

“He docs smile his iuoo into more lines than nro in the new map 
with the augmentation of the Indies. You hnvo uot soon such a thing 
us 'tis." 
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There is also an allusion to the Dutch discoveries undor Barents on the 
coast of Novaya Zemlya, which first appeared on Wright’s map. Fabian 
says — 

“ You are now sailed into the north of my Lady’s opinion ; where you 
will hang like an icicle on a Dutchman’s beard, unloss you do redeem it 
by some laudable attempt, either of valour or policy.” 

And this allusion to Barents is an ocoasion for recording the groat 
interest taken by Queen Elizabeth in the progress of Arctio discovery. 



SIB WILLIAM SANDERSON. 
{From a tw xh/ engraving.) 


tihe ordered Sir Francis Vere, her general in the Low Countries, to 
keep her informed on the subjeot as regards Dutch enterprises ; and the 
result of this order was a very fair account of the discoveries mado by 
William Barents, from Sir Franois, in a letter to the Queen. 

The Molyneux globes and the first chart on Mercator's projection 
were landmarks in the cartographic history of the Queen’s reign, but 
they by no means stand alone. Very memorable is the survey 
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undertaken by Saxton, of England and Walos, under the auspices and 
protection of the Queen. It was the first field survey, the forerunner 
of the Ordnanoe Survey. Tho final result was the atlas, with a fine 
portrait of Queen Elizabeth on the frontispieoe, beautiful copies of 
whioh will be seen in our oolleotion. Saxton waB followed by Speed 
the historian, whose atlas was based more or less on Saxton. The 
survey of Saxton is also the basis of Edward Sheldon's curious tapestry 
large-scale maps of the midland counties, woven by Flemish workmen 
brought over by Sheldon, and established at Baroheston. Two of these 
maps are at York, and two in the Bodleian. Their date is about 1588. 
it will be remembered that Mr. Bedford exhibited the York maps at one 
of our afternoon meetings in 1896. 

Charts for use on board ship, and particularly for expeditions of 
discovery, were specially drawn by hand by experts, and were on a 
large soale. Their provision depended on a knowledge of former work, 
and their construction required a good acquaintance with tho prin- 
ciples of nautical astronomy, as then understood, and with the use 
of instruments. 

The need had arisen for the best navigation books and improved 
instruments, both for the map-maker and the explorer. At first there 
were translations only. Ashley translated the * Mariner's Mirror’ 
from the Spieghel of Wagenaar ; and the Spanish navigation books of 
Medina and Cortes were translated into English by Frampton and 
Eden. But soon our English scientific geographers began to produce 
original works. Cunningham's ‘ Oosmographical Glass© * appeared as 
early as 1559. 

The value of the contents of English navigation books kept pace 
with the inventions connected with instruments for observing the 
heavenly bodies at Bea. William Bourne, of Gravesend, in his ‘ Regi- 
ment of the Sea,’ insists upon the duty of a captain of a ship to have 
knowledge, not only of oharts, but also of instruments to take the 
height of the sun or stars. Nor were our Elizabethan sailors slow to 
seek instruction in the scientific branches of their profession. Bourne 
describes the use of the astrolabe and cross-staff; but his book, published 
in 1577, is chiefly interesting because it is the first in whioh the method 
of ascertaining the rate of a ship by means of the log and line is de- 
scribed. Humphrey Cole, the engraver and instrument maker, had, 
even at an earlier date, invented some plan for measuring the rate, 
analogous to Massey's self-registering log. 

But the leading lights in Elizabethan nautioal astronomy were Hues 
and Hariot, and somewhat later Briggs and Gunter ; and it is worthy 
of note that most of them had their wits sharpened by long sea-voyages 
before they buckled down to their studies. Robert Hues had made a 
voyage to Virginia, and had knooked about with Cavendish in the 
Straits of Magellan, before he sat down to explain all the problems that 
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can be solved by the use of a globe. Thomas Hanot had made two 
voyages across the Atlantic to Virginia before he wrote his gieat work 
on algebra, and applied the telescope to obseivations of Jupiter’s 
satellites, simultaneously with Galileo. Hanot, says Dr. Wallis, laid 
the foundation without which the whole supeistruoturo of Descartes 
had never been. Edward Wright made a voyage against the Spaniards 
with the Earl of Oumbeiland before he calculated his table of meridional 
parts and oonstruoted his famous map of the world. 



SIB THOMAS BllDDLElON 

(Mom a fUd engi aving by W iiond of a, painting by J Alim, at Chvk Cattle ) 

But perhaps Briggs and Guntei were the greatest of the Elizabethan 
scientific geographers. For the discovery of logarithms by Napier made 
a complete revolution in the science of navigation, and Briggs and 
Gunter brought the discovery into praotioal use. Biiggs went through 
the gigantio labour of calculating his tables of logarithms of natural 
numbers. No greater service has ever been done by one man for 
navigation, and Luke Fox did well to immortalize it by naming an 
island m Hudson's Bay “ Mr. Briggs his Mathematics." 
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Edward Gunter was a Westminster boy, like Biobard Hakluyt, and 
was elected to Christ Cliuroh. He worked with Briggs at Gresham 
College, and while the former devoted his time to natural numbers, 
Gunter completed the tablos of artificial sines and tangents. He invented 
and first used the termH cosine and cotangent. Gunter was also the 
inventor of the Gunter's scale, which we all know well, of the Gunter’s 
chain, of a new quadrant, and of an improved orosB-staflf. 

I have mentioned two Westminster boys, Hakluyt and Gunter. I 
must not forget Eton. Besides Sir Humphrey Gilbort, William Oughtrod 
was an Eton 1 k> y. TEo was an eminent mathematician, and invented a 
very useful instrument called the “ horological ring," two or three 
examples of which may be inspected in our exhibition. 

It will thus be seen with what diligence and perseverance, with 
what /.oal and enthusiasm, the men of science worked at the preparation 
of manuals, the construction of mam, and the improvement of instru- 
ments in order that the labours of their brethren in the field might be 
more useful, more accurate, and less perilous. Magnetic observations 
were also commenced in this reign ; but there is a master of that subject 
present with us, who will presently contribute a short address to our 
commemoration. 

At last, after near upon half a century, the memorable reign drew 
to a close. This evening, three centuries ago, the great Queen was 
speechless. Most of her early contemporaries had already passed away. 
Yet she was still surrounded by relations and affectionate friends, ner 
moBt trusted cousin, the great Admiral, was with her to the last. 
Beautiful Margaret Willoughby was one of the maids of honour to 
the Princess Elizabeth at Hatfiold. Often she might have boon seen 
in those days, in gay attire, in the balcony at Hatfield, talking and 
laughing with divers in the courtyard. Years rolled on, but her 
devotion to her beloved mistress did not diminish. As the widowed 
Lady Arundell, she attended her Queen and life-long friend on her 
death-bed. 

And so, in the midst of her greatness, with many of those who had 
grown up during her reign still in full activity, full of patriotic 
schemes and scientific inventions, the great Queen passed away. But 
the work of her reign lived. The science of geography in England 
was planted on a firm basis, to grow and thrive. The impulse survived 
too, and the Elizabethans— the men born and bred in her reign — 
continued to produce valuable work, to perform great deeds, for twenty 
and more years at least after her death. 

Tho roll of Elizabethan work, to quote myself in another place, “ is 
indeed a roll of surpassing splendour. In the far north, the *Meta 
Incognita ' and Davis Strait discovered, and the intercourse with Kussia 
by the White sea strengthened and organized. The Caspian Sea navi- 
gated and Bokhara visited. India and Burma made known. A great 
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fishing-trado established on the Newfoundland banks. Virginia dis- 
covered, and a sure foundation laid for the future oolonieB which were to 
form the United States. The charter granted to the Turkey Company, 
and British trade plaoed on a sure footing in the Levant. Lucrative 
trade on the ooast of Guinea, in the West Indies, and on the Spanish 
main kept alive by English cruisers. The Orinooo explored as far as 
the mouth of the Karoni. The world twioe circumnavigated, rape 
Horn and 480 miles of the west ooast of North America discovered. 



SIR lHDLlfiY DIGGER 
a §te< l rnytavtng by C . I ut nei ) 


The Cape of Good Hope first rounded by English ships: and a charter 
of incorporation was granted to the East India Company, which opened 
the first ohapter of the British Empire in India. 

“ One of the results of Elizabethan exploration and discovery was 
the extension of British commerce in all directions to the remotest 
corners of the Earth. Another result was to stimulate, in the highest 
degree, an enthusiastic feeling of patriotism which no difficulties or 
hardships oould daunt, and no disaster oould quench.” But for us 
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this memorablo reign should ever be remembered as the time when 
geography, in all its branohes, was fostered and advanced, and when 
onr scienoe had a commencement whence it has continued to grow and 
inorease to the prosperous condition in which it oame into our hands. 
But we must remember that muoh remains to be done. We can learn 
much — very muoh — from our Elizabethan predecessors; from those 
who penetrated into distant regions, as well as from those who devoted 
their talents at home to geographical researoh and to the improvement 
of geographical methods and appliances. From that point of view, it 
is well that we should, on suoh an oooasion as the present, pass in 
review the geographical achievements of the subjeots of the great 
Queen. 


II. SIR WALTER RALEIGH. 

By EDMUND GOSSE. 

In the England whioh was controlled by that Virgin Queen whom 
we have met here to commemorate, there were two diametrically 
contrasted intellectual currents in active force. We are apt to forget 
the one, the prosaic and realistio tendency, whioh was represented in 
literature by domestic plays like those of Dekker, and by sober poetry 
like that of Daniel. It expressed itself in many practical forms of use- 
fulness. It was so opposed to the picturesque that it averred there was 
nothing in the world more worth seeing than could be met with between 
Westminster and Staines. In public life this spirit found itB perfeot 
representative in Robert Ceoil, that cold and crafty statesman who scorned 
and distrusted the exercise of the imagination wherever it confronted him. 
But at the side of this exoess of common sense, and incessantly excited, 
and, as it were, burnished by resistance to it, there moved a class of 
mind which clothed the unknown in a robe of purple vapour, exalting, 
transfiguring, exaggerating all remote and unexperienced facts in a 
magnificent sunset light of glory. And the very prototype of this class 
of Elizabethan temperament was that paladin of geographical romance, 
Sir Walter Raleigh. 

It is a remarkable tribute to the foroe and genius of Raleigh that he 
was recognized in his own age, and has been vaunted ever since as the 
patron aB well as the prototype of geography as a form of imaginative 
literature. In the popular mind, to this day, he gets credit for what 
he planned and for what he wished to do, as well as for what he did. So 
pertinacious is the legend whioh oonnects him with Virginia, that I 
doubt if every one, even in this loaned assembly, recollects that Raleigh 
never set foot in what we call North America. But in the events of 
1583, in the epoch-making charter of 1584, in all that excited English 
sentiment in the settlement of those oolonios from Martha’s Vineyard to 
Florida, the moral influence of Raleigh was paramount. His nostrils 
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never snuffed the fragrant air which blow out into the Atlantic from 
North Carolina to meet the colonists ; in his bodily presenoe he never 
touched those aromatio oedars of Wokuken, never tasted the wild grapes 
of Roanoke. But in spirit he was there through good and evil estate. 
His was the brain that planned, the persistence that carried out, the 
courage that would never relinquish the design. And the promised 
hnd of Virginia is his in history, although he only gazed at it from the 
fringes of the cloud. 



SIB WATTFB RALEIGH 
(AVow a ited engraving by J, ffoubi aken ) 

Contempt of the cruel and ignorant Spaniard was always burning in 
Raleigh’s bosom. He tells us that Berreo, though a finished hidalgo, 
and an experienced adventurer in Indian waters, could not distin- 
guish between east and west Raleigh had no suoh difficulty in finding 
his way aoross the Beas. Vioe- Admiral of the South-West, he was; 
and we seem to see him, in our mind’s eye, sitting for hours on 
H ome promontory of Cornwall, and gazing, gazing aoross the shrouded 
ooean There is a pathetic and penetrating phrase in a letter Lady 
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Raleigh wrote to Ceoil in February, 1594 : “ I hope, for my sake,” she 
says, “ you will rather draw Sir Walter east, than help him forward 
toward the sunset." That was all his dream ; it was for that that he 
fretted against the coldness and the jealousy and near-sightednesB of 
English statesmen. He longed for this one thing, and with suoh 
vehemence that thus atid not otherwise posterity sees him, with strain- 
ing eyes and boating heart, leaning forward towards tho sunset. 

„ At last he found his opportunity. In 1595, the man who had always 
been forbidden to go over to Virginia broke away to a still more romantic 
region — to the dim and magnetio wilderness of Guiana. He was stayed 
for a while at the last. “ This wind breaks my heart," he wrote. I do 
not know in the history of the human mind anything more poignant 
than this fret and agony of delay, which was to be so constantly 
Raleigh’s punishment. The hunting-dog sees and scents the quarry ; 
it is within his reach in a couple of bounds ; and always there is this 
galling and intolerable chain that cannot be slipped. But he slipped it 
at last in 1595, and he wrote that magnificent and romantic book, the 
very name of which is like the blast of a trumpet. Let me remind you 
of the spacious title-page of 159G : * The Discovery of the large, rich and 
beautiful Empire of Guiana, with a relation of the Great and Golden 
Oity of Manoa, which the Spaniards call El Dorado, and the Provinces 
of Emeria, Arromaia, Amapaia, and other Countries with their Rivers 
adjoining.' 

It is not needful that I should detail to you the contents of this won- 
derful volume, for it is your aooepted olassio in Elizabethan geography. 
But it is amusing to remember that a hundred and fifty years later 
all that Hume had to say about it was, “ that it waB full of the grossest 
and most palpable lies." Robert Cecil could not have said more when 
the book was written, nor the man in the street to-day. There is 
inexactitude in ail historio records, and Hume himself is no longer cited 
for his aoouraoy. It is hard, it is perhaps impossible, to describe a cab- 
accident in whioh you have yourself taken part, without some deviations 
from the truth. Raleigh was told wonderful things of a tribe of 
Indians whose eyes were in their shoulders and their mouths in the 
middle of their breasts, and of another “ who have eminent heads like 
dogs, and live all the daytime in the sea." In suoh oases as these, we 
know that he was himself deceived ; he did not understand what it was 
that his interpreters were endeavouring to impress upon him. But we no 
longer commit the vulgarity of supposing that he Bet himself to fill out 
his narrative with “the grossest and most palpable lies." He was 
ignorant of many things that a child knows now, and his ardent ouriosity 
made him oredulous. But in all whioh he reports from personal experience, 
the wonder is that in that tropic air his intellect oould hold its own as 
soberly and coolly as it did. 

He represents to us, he will always repiesent to successive generations, 
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the man who travels, not to lay the foundations of experience, but to set 
a pinnacle on the finished edifioe of his oulture. Into tho sunset Raleigh 
took an intellect which was one of the most powerful and most highly 
trained of the rich Elizabethan age. He was poet, historian, chemist, 
soldier, philosopher, courtier ; he oarried with him on his geographical 
expeditions the prestige, the skill, the basis of ripe thought which all 
this commerce with the world of men aud bookB had given him. nis aim 
was not merely adventure ; it was not merely the picturesque enjoyment 
of a queer land full of pineapples and parakeets and armadillos. It was 
not even the desire to find gold for himself and an empire for his Queen, 
that inspired him* “Ho shot at another mark than present profit,” 
and he stands for all time as the most splendid example of the geo- 
grapher and patron of geographical literature who approaches his 
science in the pure light of imagination. 


III. FRANCIS DRAKE. 

By JULIAN CORBETT. 

In speaking of the glories which Sir Francis Drake added to the 
reign of Elizabeth, one is confronted with a serious difficulty. They were 
so many and so great, and for that reason I think I can do no better 
to-night than confine myself to the greatest of them all. For Drake 
enhanced tho splendour of Elizabeth’s reign with one of tho four great 
discoveries of tho world. Those four, I think I may say, were the 
discovery of the Cape of Good Hope, the discovery of America, the 
measuring of the Paoifio by Magellan, and, fourthly, the discovery of 
(Jape Horn, or, in other words, that the Paoifio and the Atlantic were 
undivided. Let ns oonBider for a moment what that meant. The age 
of enterprise had begun ; the desire to find out the ends of the Earth 
was on fire ; Europe waB reaching to the west, and across her path 
from polo to pole was supposed to stretch a mighty continent in the 
bands of Spain. At no point could it be passed except by the strait 
whioh Magellan had discovered lying between the two halves of that 
great continent, between Torn on the north, and on the south what 
was then called the Terra Incognita, or Tierra del Fuego. It was 
felt by every one that so long as Spain was in that position, closing 
the Pacific against the world, little advance could he made. Drake 
sailed with the intention of forcing tho barrier, but not with any idea 
or hope of breaking it down. He Bailed with the idea of passing 
(he straitB as Magellan had passed them. It was an accident of his 
voyage, partly due to the aot of God, partly to his own consummate 
seamanship, that he did break the barrier down, that he romoved the 
Terra Incognita from the map, and threw wide the gates of the Paoifio 
to the world. 

No. VI.— June, 1903.] 2 s 
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Another reason for dwelling on this exploit to-night is that the 
breaking of that barrier is generally attributed to Borne one else. 
It is attributed to the Dutch sea-oaptain Sohooten and the geographer 
Lemaire. Now, the first thing that strikes one in reading the aooount 
of their discovery is that they refer to a previous discovery, whioh 
prompted them to undertake the venture, and it is impossible, as 1 
hope to show you, that that reference "relates to anything else but 



SIR FRANCIS DRAKE. 

(From, a stttl enplaning fa painting by J. ffoubraken.) 


what Drake discovered. But that is not all. For oven with the help 
of Drake’s information, Lemaire did not come so near the truth as did 
Drake. Lemaire oame home believing that he discovered, not the open 
sea which Drake had charted to the south of Amerioa but another 
strait like that whioh Magellan had discovered, a strait that lay between 
Tierra del Fuego and a land he called Staaten Land. He still believed 
his Staaten Land was part of a great continent that stretched away to 
the south pole, and that the only two known ways of passing into the 
Paoifio were through Magellan’s strait and the one he himself had found. 
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Now, I know it must strike every one as almost inoredible that a dis- 
covery so great as the open sea south of Amerioa should not have been 
at onoe known to all the world, and at onoe credited to its author ; so 
strange is this that it came to be doubted whether Drake had made the 
disoovery at all. It is doubted sometimes even in our own day ; at 
least, it is not recognized as one of the great, perhaps the greatest, 
achievements of an English navigator. The reason why it was not at 
onoe reoognized has reoently boen revealed to uB,but before dealing with 
this I should like to say a word on the evidenee, which makes it per- 
fectly dear that the discovery was a real one. We have first the 
minute account written by Drake’s chaplain, who accompanied him on 



ABTROLABK. CONSTRUCTED FOR SIR FRANCIS DRAKE PRIOR TO 1I1B FIRST EXPEDITION TO 
THE WEST INDIES, 1570 , AND SAID TO HAVE BEEN PRESENTED TO HTlf BY QUEEN 
ELIZABETH. 

the voyage — Fletcher. He describes very clearly how, in the great 
storm whioh Drake encountered after he passed the straits, he was 
driven far to the Bouth, how he was driven back to the straits, how 
he was driven to the south again, and then, being driven north- 
ward for the seoond time, found himself, not to the west of Tierra del 
Fuego, but to the east. Then, ooasting along the islands in fair weather 
till he oame to the most southerly of all, he landed. Fletcher describes 
how he too went ashore, taking with him his bag of instruments, 
and how he took the latitude, whioh he gives quite oorreotly. Fully 
alive to the gravity of the event, he further tells us that he set up a 
stone, engraved with the name of Elizabeth, and the year and the reign, 
to commemorate the discovery in her honour. That stone we cannot 
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hope to find, but there still exists in the British Museum the chart he 
mpde of the immortalized island. Drake also afterwards told Sir Biohard 
Hankins what he was doing while Fletcher was taking hiB observa- 
tions. Drake sought out the most southerly point he oould find, lay 
down, and grovelled out to the end of the rook, as Hawkins sayB, till 
his head hung well over, and then he oame back laughing to his ship’s 
oompany, and bragging that he had been farther south on land then 
known to the world than any man among them, or than any man who 
ever lived. 

Well, in the face of that very detailed account we ought to be careful 
how we reject it. But this is by no means all the evidenoe. On 
no less tha!n four maps beforo the end of the century that dmoovery 
was charted. We have first a silver placque, on whioh Mr. Christy has 
written an admirable monograph. There Drake’s voyage is plotted, 
showing the islands at the south of America, with whioh he replaced the 
Terra Incognita, and a fairly open sea below. Then we have another 
well-known map, whioh was prefixed to Hakluyt’s edition of Peter 
Martyr in 1587. It was apparently by the same hand ; the two 
almost exactly agree. Thirdly, we have the map of Hondius, whioh, 
about the year 1595, he drew to celebrate the achievements of Drake 
and of Cavendish; and, lastly, we have the famous “New Map” 
whioh you have seen on the screen to-night. This is the map whioh 
Hakluyt finally adopted for the second edition of his voyages instead of 
the one by Molyneux, whioh he had intended to use ; and it is very 
noteworthy that this rejected globe of Molyneux’s still showB the 
antarctic continent stretching right up to America. We may oonclude, 
therefore, that Hakluyt, after mature consideration, was thoroughly con- 
vinced of Drake's discovery, and the whole of Drake’s discovery ; for 
the “ New Map ” goes further than all the others, and shows a great 
open sea at the south of America, or, as Fletcher said, “the South 
Sea and the Atlantic rolling together in one great flood.” 

Those bases of evidenoe are probably fairly well known to most 
of the members of this Society ; but 1 would venture to say there it> 
another remarkable one which is not so well known, and which shows 
us clearly how it was that the discovery was not at onoe trumpeted to 
the world. It is a letter which the Spanish ambassador wrote in great 
alarm io Fhilip II. when he found out what Drake had done. You 
will remember that a year or two after the Golden Hind's return an 
expedition was Bet on foot under Fenton to take advantage of the 
treaties whioh Drake had made in the Moluooas to the advantage of the 
English against the Portuguese. There arose a discussion as to whioh 
way he was to go. There had been an effort to amalgamate the two 
sohools of navigators, whioh we may call the Drake sohool, and the 
rest. There was a good deal of friotion. Drake’s men, with the 
pleasantest memories of what had happened to them before in the South 
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sea, were anxious to go west-about ; the others, more poaoefully in* 
dined, wished to avoid a oonfliot with the Spaniards and go east-about, 
Drake was asked his opinion There is no English record of what it 
was ; and we have to go to the Spanish ambassador, who was watching 
the preparations of this expedition and trying to find out what it meant, 
The day Fenton’s instructions were signed he did find out, and he 
wrote off at once both by land and by sea to Madrid, and I would 
venture to read one or two extracts from that long and detailed letter, 
After giving particulars ot 
Tonton’s fleet, the ambassador 
says, “ They are not going to 
the Moluccas by the Cape of 
Good Ilope ; they mean to make 
the port of St. Julian and go to 
the strait of Magollan, which 
Drake discovered to he no strait 
at all, and that there was no 
snoli continent as depicted in 
the maps and called Tierra del 
Fnogo, as distinguished from 
Tern, but only very great islands 
and channels between them, the 
inlets being large, as the story 
goes ” Ho then goes on to re- 
late fairly accurately how Drake 
—partly by aocident and partly 
by good judgment — was driven 
round the Horn and discovered 
the open sea. He then proceeds, 

11 From this situation he judged 
that he might take what Ma- 
gellan asserted was a strait to bo 
islands, and that theie was no con- 
tinent, since he had beaten about 
it in a storm for fifty-four days without finding port. Wherefore, getting 
a good and fair wind, Drake returned to explore it outside the islands 
whioh appear to be a strait, and so came into the South Sea ” Then 
he relates how, when Winter deserted and came home, he brought with 
him a similar story , but although, he said, “ Winter asserted there was 
no strait, but only islands, he oould not be believed till Drake le turned * 
Ho then gives ub the solution of the mystery that overhangB the 
discovery. For he goes on to explain to Philip that for political 
reasons, only too obvious to the King of Spain, it was being deliberately 
suppressed. “ Drake has not revealed the seoret to any one,” he writes, 
“ but only to some of the oounoil and some of the promoters of this 
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company ” — that is, Fenton’s company. “ These men pointed out to him 
the danger of sending the ships when yonr Majesty had so large a 
fleet at the Straits of Magellan.” (For Philip was then on the point 
of sending out a powerful expedition.) Drake replied, “ So much the 
better, because your Majesty’s ships, by keeping that station, will feel 
sure that nothing can pass into the South Sea, and in the end they 
will find themselves well trioked, beoause there is nothing but big 
islands and open sea in the direotion of Tierra del Fuego.” That 
was Drake's announcement of hiB disoovery to the oounoil. The am- 
bassador goes on to say, “ The person who gave me this information 
has seen the carta and the platicallo ” (by whioh he probably meant what 
was always called the card and the plot by English navigators). Yet, 
from not being skilled in cosmography, he had not been able to report 
accurately the degrees. Nevertheless, he haB no doubt, and he con- 
cludes by alluding to the boast of the English that they will go to the 
Moluccas and make annexations, as they please. “ I send this infor- 
mation to you," he adds, “ that you may understand the truth of this, 
whioh is considered aB a certainty. Drake assorted it as suoh to these 
councillors, and it will be to your Majesty’s service to instruct the 
Armada, which is going to the Straits of Magellan, to examine the whole 
situation thoroughly.” From the Venetian ambassador at Madrid, who 
at onoe got hold of the information, and sent it on to Venice as a matter 
of grave importance, we know that this advioe was aoted on. 

Thus wc get the whole story and the explanation of the mystery that 
shrouded the English disoovery of the Horn. For purposes of state, too 
complex to oonsider to-night, it was for some years kept a profound seoret, 
and although in 1582 the Beoretwas known both in Spain and Venioe,it 
was not divulged to the world till the publication of the first two of 
those maps to which I have alluded, and whioh are believed to have been 
published in the year 1587 or 1586. That is to say, it was kept a state 
secret until Drake's expedition to the West Indies made war with 
Spain inevitable. This is the simple explanation. That it should have 
been divulged at suoh a moment was in itself suspioious, and the doubt 
was confirmed by the report whioh Oavendish brought home. He 
allowed himself to be misled by the remnants of the Spanish garrison 
whioh had been sent to oooupy the Btraits. He made no attempt to 
ascertain for himself the truth or otherwise of Drake’s disoovery, but 
merely came baok and said it was not to be believed. After Elizabeth’s 
death, James’s subserviency to Spain fully explains why the quest 
was not carried forward in his reign, but was left to Schooten and 
Lemaire to verify. 

Now, I would venture to say that in the face of the evidenoe I have 
hastily outlined it is absolutely impossible to doubt the truth, and not 
only the truth, but the tremendous political importance of that dis- 
oovery, an importance which was thoroughly reoognized at the time. 
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The unity of the Atlantio and the Pacific is England's discovery, and 
England should olaira it ; she should claim it for Drake and his mistress, 
whose tercentenary we are celebrating to-night. It would be a bare act 
of justice — I fear it is quite impossible —but I say it would be a bare aot 
of justioe to those two great memories if hencoforth we oould call that 
cape, not “ Gape Horn,” but what Drake called it after his immortal and 
beloved mistress, “Gape Elizabeth.” 

Noth. — The Spanish ambassador's letter is printed in the Dooumentoa Ineditoa , 
vol. 91. Carina He Don Bernardino do Menthaa % April 20, 1582. 


TV. WILLIAM GILBERT AND TERRESTRIAL MAGNETISM. 

By Prof. SILVAN US P. THOMPSON, F.B.S. 

William Gilbert, the father of electrical soienoe, was born in Colchester 
in 1 540. Educated at St. John's College, Cambridge, where he took his 
degree as Doctor of Medioino in 1569, he settled, after four years of 
foroign travel, in London in 157:1, and was admitted to the Royal College 
of Physicians, of whioh he became CenBor, Treasurer, and, in 1599, 
('resident. lie was in February, 1601, appointed personal physician to 
tlio Queen, whom ho attendod in her last illness. He oame of a well- 
known East Anglian family, ami held extensive landed estates in Essex 
and Suffolk. He survived the Queoti only eight months, dying November 
30, 1603. 

Gilbert’s monumental work, the*‘De Magnet©,' published in 1600, 
marks an era in magnetic science. For some four hundred years the 
employment of the magnetio needle in navigation had been known both 
in Northern and Southern Europe. While it is possible that the primi- 
tive use of the loadstone may be ascribed to the Baltio, it is certain that 
tlio employment of a pivoted neodle, and the addition of a rose of the 
winds as a compass-card, both originated in the Mediterranean. The 
pivoted needle is described in the EpiBtle of Peter Peregrinus, written 
m 1 269 ; while the earliest known oompasB-oard marked with the initials 
of the names of the winds is that ascribed to Andrea Bianoo, of 1426, in 
the Biblioteoa Maroiana in Venice. The manner of use in Elizabethan 
times of the loadstone and of the compass may be gathered from Olaus 
Magnus (‘ Historia de Gentibus Septentrionalibus,' 1555), from Pedro de 
Medina (‘ Arte de Nauegar,' 1545), Martinus Cortes (‘Breve Compeudio 
de la Spliera,* 1556), Blundevile (* Exeroises,’ 1594), Norman (‘Newe 
Attractive, 1 1581), Borough (‘ A Discours of the Variation of the Cumpas,' 
1581), Pedro Nunez (‘ Instrument© Artis Navigandi,' 1592), Barlow 
(‘The Navigator’s Supply,’ 1597), Nautonier (‘Meoometrie de l’Eyman,' 
1602), and Stevin (‘Die Havenvinding,’ 1599). 

At the time when steering by the compass was introduced into 
navigation, the compass pointed in Middle Europe so nearly truly to 
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the north that with the rough instrumental appliances at hand its 
deviation from the true north waB seldom notioed, or, if noticed, as- 
cribed to some error in the setting of the needle. Nevertheless, obser- 
vations of the deviation were noted, and described as a “ variation ” or 
11 declination," or a “coasting," or a “north-easting" of the needle. 
Later the compass-makers began to set their needles slightly askew 
beneath the card, according to the variation in the plaoe of origin. 
Norman (1581) states that those used in the Levant, made in Sicily, 
Genoa, or Venioe,had the needles straight, while those used in Denmark 
and Flanders had them set at three-quarters of a point, or a whole point, 
to the eastward ; while those made in Spain, Portugal, France, and Eng- 
land, had the needles Bet half a point to the east. Those for Bussia 
were set at “ three seoonds of a point." Gilbert denounced these devioes 
as tending to obscure the true faots. Gradually it became recognized, 
probably after the voyage of Columbus, when the manifest ohange in the 
declination of the needle nearly caused mutiny of the sailors, that the 
direction of the needle really differs at different places ; and accordingly 
navigators began to collect data. The record of the voyage of Columbus 
states that during his second voyage in 1496 he used for steering the 
observations made on the declination during his first voyage. The 
“ secret ” of Sebastian Cabot, which he declared when dying to be a 
divine revelation to him, oan have been little else than the idea of 
using in navigation the local declinations of the compass. On the 
other hand, Pedro de Medina flatly denied the existence of the decli- 
nation, adding that if the compasB did not show the pole, the fault lay 
in the defective construction of the compass itself. Columbus had 
found a point 2£° east of Corvo, in the Azores, where there was “ no 
variation,” and other navigators explored the “ agonic " lines whioh 
crossed the Atlantic and the Indian ocean. According to Humboldt, 
Alonzo de Santa Cruz in 1630 constructed the first general vari- 
ation chart. But along with this development of practical interest 
in the subjoot there grow up a crop of wild legends to aooount 
for the irregularities observed. The reason why the compass 
naodlo pointed north, and the reason why it did not point truly north, 
woro alike proclaimed to be duo to the stars, to the influence of spirits, 
or to the existence of loadstone mountains of uncertain locality and of 
fabuloiiB power. The old traditions of the Arabian Nights, dressed in a 
nowor sotting, found themselves justified by the insertion in maps of 
loadstone rooks, the position of whioh changed at the fancy of the 
chartographer. Ptolemy had looatod them in the Manioles; Olaus 
Magnus declared them to }>e under the pole ; Garzias ah Horto situated 
thorn in the region of Caloutta. The map of Johann Buysch, whioh 
adorned the odition of Ptolemy, published at Borne in 1608, showed four 
magnetic islands in the Arctic cirole. Martinus Cortes plaoed the 
loadstone mountains in Sarmatia. Mercator in his great chart depioted 
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two great rooks rising from tho sea to the north of EaBtorn Siberia, one 
being drawn on the supposition that at St. Miobaol the oompass points 
duo north, while the other is fuither north on the supposition that the 
oompass points due north at Corvo. The map of Cornelius Wytfliet, 
1597, shows the same phantom islands. Blundovilo, writing in 1594 of 
the now lost map of Peter Plancins, mentions that he sets down the pole 
of the loadstone somewhat to southward of the islands that lie east of 
Groynelando. 

Meantime another significant faot had been discovered* in 1576 by 
llobert Norman, of Limehouse, compass-maker, namely, the tendency 
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of tlio magnetized needlo to dip its northern end downwards Noticing 
this as a circumstance that occasioned him some trouble in tho construc- 
tion of his compasses, ho thereupon devised a dipping-needle, and measured 
the dip, 44 wliioh for this City of London I find by exact observations to 
he about 71° 50'.” He attributed both the declination and the dip of 
the needle to the existence of a 14 point respective,” which the needle 
respected or indicated, but toward whioh it was not attracted. The 
firnt authoritative treatise on the variation of the compasB was the 
tract by William Borough, comptroller to the Navy, who in 1580 found 
ai1 eastward deolination of 11° 15' at Limehouse. Borough had himself 
travelled in northern regions, and had found at Vaigats a westerly deolina- 
tion of 7°, whereas by Norman’s theory of the respective point there should 

* AIbo independently observed in 1544 by Georg Hartmann, of Niirnberg, but not 
publiHhed till later 
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have been an easterly deelination of 49° 22'. The great navigators were 
continually bringing home fresh information. Drake, Lynsohoten, Caven- 
dish, Hariot all contributed ; as did lesser men, such as Abraham Kendall, 
sailing-master to Sir Bobert Dudley, the soi-disant Duke of Northumber- 
land, and afterwards companion of Drake in his last voyage. Teachers 
of navigation such as Simon Stevin of Bruges, and Edward Wright, 
lecturer to the East India Company, might record and tabulate; but a 
master-mind was wanting to forge some larger and consistent doctrine 
whioh should afford a grasp of the whole subject. Suoh an one arose in 
Dr. William Gilbert. Nurtured, as we have Been, in the Cambridge 
which had so recently been the home of Li nacre and of Kaye — the Kaye 
who founded Caius College — Gilbert had, during his subsequent sojourn 
in Italy, conversed with all the learned men of his time. He had 
experimented on tho magnet with Era Paolo Sarpi; he had, there is 
roason to think, met Giordano Bruno; he was the friend and corre- 
spondent of Giovanni Francesco Sagredo. Being a man of means and 
a bachelor, he spent money freely upon books, maps, instruments, 
minerals, and magnets. For twenty years he experimented ceaselessly, 
and read, and wrote and speculated, and tested hiB speculations by new 
experiments. For eighteen years he kept beside him the manuscript of 
his treatise, which in the year 1600 saw the light under the title of ( De 
Magnate, ’ to whioh was added the sub-title: 4 magneticisque oorporibus, 
et de magno magnete tollure, phyBiologia nova.* That which Gilbert 
had in fact peroeived, and whioh none before him had glimpsed even 
dimly, was that the globe of the Earth itself acted as a great loadstone, 
and that the tendency of the needle to point in a polar direction was 
due to the globe acting as a whole. So he boldly put into his title-page 
the statement that his new philosophy was concerning the great magnet 
the Earth ; and in chapter after chapter he set himsolf to describe the 
experiments upon which he founded his famous induction. The phraso 
terrestrial magnetism does not oocur in any of the prior treatises, because 
the idea had not presented itself. Gilbert piled proof upon proof, 
sometimes most oogontly, as when he constructed loadstone globes, or 
terrellas to serve as magnetio models of the Earth; sometimes with 
indifferent logic, as when he pointed to the iron ore in the Earth 
and reasoned that the magnet tended to conform to (t.e. turn itself 
toward) the homogenio substance of the body from whioh it had 
been dug. The local deviations of the compass he sought to account 
for by the irregularities of the Earth’s orust, and maintained that 
the oompass tended always, at plaoes off the coast of a continent, to 
be defleoted somewhat toward that continent. His syllogism was based 
on the faot that at that date all the way up the Atlantic seaboard 
of Europe, from Morocco to Norway, the variation was eastward. He 
argued that this was a universal law. But even within one generation, 
as may be seen in * Furohas his Pilgrims,’ in the narrative of the voyage 
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of Bylot and Baffin, the generality of the law was questioned. Gilbert 
reasoned on snoh knowledge as lie had, and this did not include any 
notion of the secular changes in the deolination. In his time, as he 
tells us, the variation of the compass at London was 11°. What he 
did not know was that this was a diminishing quantity which in fifty- 
seven years would be reduced to zero, to be succeeded by a westward 
declination that would last for nearly three hundred yean. For the 
facts as known in the thirty years succeeding Gilbert’s death, see the 
remarkable and soaroe volume of Gellibrand : ‘ A Discourse Mathe- 
matical on the Variation of the Magnetioal Needle ' (1635). 



A TBBBELLA. 

Gilbert’s treatise is a skilful literary achievement, in which there is 
no trace to reveal whether any part was written before the rest. It is 
divided systematically into six books. The sixth book only appeals to 
suffer from some incompleteness. It relates not so muoh to the magnet 
ss to the Copernioan theory of the universe, which dootrine Gilbert had 
eagerly espoused, and whioh he was the first in England to proclaim, 
it is known from a letter to Barlow, printed in 1616, that he intended 
to add to it oertain chapters descriptive of some of his instruments, but 
he had not completed these before his death. The first book treats of 
historic aeoounts of the loadstone, of its origin and properties, of iron 
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ores in general, and of the fables and vain opinions which in the hands 
of Paracelsus and of the sohoolmen had grown up around the magnet. 
The seoond book is on the magnetio motions, and primarily on the 
attractions and repulsions between loadstones, between loadstone and 
iron, and between magnetio needles. In this book ooours the notable 
digression upon the snbjeot of amber and the eleotrio foroes of amber and 
of other substances which when rubbed show, as he discovered, similar 
eleotrical powers. An analysis of this part, and a summary of Gilbert’s 
electrical discoveries, will be found in the Notes printed for tho Gilbert 
Club to accompany tho English translation (1900) of the * De Magneto.' 
After this .digression Gilbert returns to the attractive properties of the 
loadstone, and to the way they are affected by giving it different shapes. 
In the course of this inquiry, he announces his disoovery of the augmen- 
tation of the power of the loadstone by arming it with iron caps, an 
invention whioh caused Galileo to say, C( I extremely praise, admire, 
and envy this author for that a conception bo stupendous should come 
into his mind. I think him moreover worthy of extraordinary applause 
for the many new and true observations that he has made.” Gilbert 
further pointed out that the loadstone is surrounded by a sort of 
atmosphere or “ orbe of virtue ” within whioh the magnetioal effects can 
be observed. Book III., on the directive force of the magnet, is full of 
most instructive experiments, in which tho terrella figures largely, re- 
lating to the question how one magnet influences anothor and tends to 
make it point toward it. All thiB was leading up to the theory of 
terrestrial magnetism ; for wo find him naming the parts of his load- 
stone globes with poles, equator, and meridians. In this book he dilates 
on the observation that vertical iron rods, such as the finial on the Church 
of St. John at Bimini, spontaneously acquired magnetic properties. 
This he traced to tho influence of the Earth, and demonstrated the effect 
by magnetizing iron bars by simply hammering them on the anvil while 
they lay in a north and south position. A crude woodcut depicts this 
operation. Book IV. deals with the deolination, or, as it was then 
called, tho variation of the oompass. He discussos its observation and 
measurement, the influence of islands, the results obtained by travellers 
to distant parts, Nova Zombla, tbe Guinea coast, tbe Canary Isles, 
Florida, Virginia, Capo Bace, and Brazil. Then he recounts his ex- 
periments with terrollas having uneven surfaces to represent the irregu- 
larities of the earth’s crust. He points out errors arising from tho 
fallacious practice of setting the needle obliquely under the card. Ho 
considers in separate chapters the variations in Nova Zembla, in tho 
Pacific, in tho Mediterranean, and in the Eastern ocean. The fifth 
hook is on the dip. Gilbert seizod with avidity on Norman's discovery 
of this effect, and devised an improved form of dipping-needle. Ho 
experimented on the dip of compass-needles placed at different points over 
his terrella, and evolved a theory on the proportion whioh he conceived 
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to exist between the latitude and the dip. Arguing from all too 
imperfect data, he propounded the view that the dip was the same 
in any given latitude ; and proposed that seamen should ascertain their 
latitudes by simply observing the dip. He was awaro that local irregu- 
larities might ooour, as they do in the deolination ; but waB not deterred 
by this knowledge from propounding his theory with much oiroumstanoe 
and considerable geometrical skill. After the publication of his book 
he developed the theory still further, and gave it to Blundevile for 
publication. At Gilbert’s suggestion Briggs of Gresham College cal- 
culated out a table of dip and latitude. It was, howevei , soon found 
that the facts deviated more or less widely from the theory. Further 
observations in other lands showed the method to be impracticable, and 



CAPPED LODESTONL. 


Gilbert’s hope to give to the mariner a magnetic measure of latitude 
lemainnd unfulfilled. Book V. closos with an eloquent passage in which 
Gilbert affirmed the neo -l’latonic doctrine of the animate natuie of tho 
universe, and asserted that Thales was right when he held (as Aristotle 
lelates in the De Anima) that the loadstone was animate, being pait 
of and indeed the ohoice offspring of its animate mother tho Earth* 
Book VI., as already mentioned, is devoted to Copernican ideas, and 
contains Gilbert’s one contribution to the science of astronomy, in his 
lomark that the fixed stars (previously regard od as fixed in the eighth 
oi the celestial spheres at one oommon distance from the contral earth) 
were in reality set in the hoavons at various distances from the Eaith. 

From this brief analysis it will be seen that Gilbert’s claims to 
eminence rest not upon any particular discovery or invention, but upon 
his having built up a whole experimental magnetic philosophy on a 
truly scientific basis, in place of the vague and wild speculations which 
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had previously been aooepted. By his magnifioent generalization from 
the small-scale models to the globe itself, supported from point to 
point by experimental researches, he created the soienoe of terrestrial 
magnetism. If from the imperfection of the data at his disposal he 
fell into sundry errors of detail, he yet founded the method of philoso- 
phizing by which those errors were in due time corrected. And if for 
nothing else than his masterly vindication of scientific methods, and his 
resoue of the subject of magnetism from the pedantry and oharlatanry 
into whioh in the preceding ages it had lapsed, his memory must l>e 
held in high honour. To the names of the men who made great the 
age of Queen Elizabeth, who added lustre to the England over which she 
ruled, and made it famous in foreign discovery, in sea-oraft, in literaturo, 
in poetry, and in drama, must be joined that of the man who equally 
added lustre in soienoe, Doctor William Gilbert. 

Alas ! that of the personality of so great a man so little should he 
known. A brief but characteristic biography of him is enshrined by old 
Fuller in his ( Worthies/ The poet Dryden and the epigrammatist Owen 
celebrated him in still briefer verse. His portrait, which hung for nigh 
two hundred years in the Schools’ Gallery at Oxford, disappeared a 
century ago, leaving only a poor engraving to perpetuate his scholarly 
countenance. Doubtless he is one of the four physicians depicted, by 
the pencil of Camden in his famous cartoon (now in the British Museum), 
as walking in the funeral procession of Queen Elizabeth. Of his hand- 
writing not a vestige was known until about five years ago, when a 
signature was unearthed in the Record Office. Subsequently four signa- 
tures were found in the books of St. John's College ; and recently there 
has come to light a volume of Aristotle bearing Gilbert’s own margi- 
nal notes. His will lieB at Somerset House; but it is only a copy. 
Of his fine collections of minerals and loadstones, whioh with his maps, 
books, manuscripts, and correspondence with Sarpi and Sagredo and 
others he bequeathed to the College of Physicians, nothing remains : 
they perished in the great fire of London. 

In a quiet oorner of the old city of Colchester stands the quaint old 
house where he lived, and where, according to local tradition, he onoo 
received the Queen. And hard by it is the Churoh of Holy Trinity, in 
which a mural tablet records his virtues and marks his last resting- 
plaoe. But his true monument is the immortal treatise in which he laid 
the foundations of terrestrial magnetism and of the experimental soienoe 
of electricity. 


THE EXHIBITION. 

A oolleotion of books, maps, instruments, portraits and other objects, 
illustrating the progress of geographical science and enterprise during 
Queen Elizabeth's reign, was on view at the old University building on 
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the evening of the meeting, and remained open to inspection during the 
remainder of the week, being visited by large numbers, both of the 



ASTROLABE. MADE IN THE YEAR 1571 , WITH THE FOLLOWING INSCRIPTION : " GUALTEllUH 
ANSOENIUS NBPOS GBMMB FRI8IJ LOUANU FECIT ANNO 1571 .*' 


Fellows and the general public. The oolleotions of the Sooiety were largely 
supplemented through the kindness of other publio bodies and private 
owners, who showed great readiness to assist by the temporary loan of 
objects of interest, with the result that the exhibition was thoroughly 
representative of the geographical progress of the time in its various 
branohes. The activity of the seamen and travellers of the Elizabethan 
age was illustrated both by the original narratives of the aotors them- 
selves, inoluding, among others, Drake’s ‘World encompassed* (lent by 
Mr. S. W. Silver), and Harlot’s and Smith’s accounts of Virginia ; and on 
the other hand by the famous collections of Eden, Hakluyt, and De 
Rry; while the ‘First Court Book of the East India Company,' lent 
by the India Offioe, fittingly. reoalled the early days of British Eastern 
trade. The great advanoe made during the reign in the more scientific 
branohes of geography, especially in the departments of navigation and 
nautical astronomy, was well illustrated by such works as Blagrave’s 
4 Mathematical Jewell’ (lent by the Cambridge University Library); 
the • Mariner’s Mirror ’ (lent by the Admiralty) ; Borne’s • Begiment of 
the Sea,’ and Blundevile’s ‘Exercises.’ In the field of cartography, the 
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most striking exhibit was the famous Mollineux globe of 1592, lent by 
the Honourable Society of the Middle Temple ; while facsimiles of several 
famous maps, including that supposed to be alluded to by Shakespeare 
in * Twelfth Night/ Hondius* map of the route of Drake and Cavendish, 
and Dudley’s of Guiana, were also shown. 

The contributions made by Elizabethan worthies to a topographical 
knowledge of our own country were well brought out by exhibits of fine 
copies of Saxton's and Speed’s atlases, and of Camden’s 1 Britannia/ lent 
by Mr. Henry Yates Thompson ; by the original (lent by the Guildhall 
Library) of Balph Agas’ ‘Civitas Londinum/ showing London and 
adjacent parts in the reign of Queen Elizabeth ; and by reproductions of 
other famous views and plans. 

The collection of instruments was especially interesting as showing 
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A "NOCTURNAL.” MADE A.]) 1572. AM INSTRUMENT FOR TAKING Tlifc ALTITUDE Oil 
DEPRESSION OF STARS AUQVl OR BELOW TUE POLE, IN ORDER TO FIND TDE HOUR 
OF THE MIQIIT. 


the comparatively feeble means by which the old seamen guided them- 
selves in their perilous navigations, attaining results which are really 
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surprising when we think of tko insufficiency of their outfit judged by 
modern standards. Several examples of astrolabes were shown, includ- 
ing that made for Sir Francis Drake before his first expedition to the 
West Indies, and now in the Museum of the Royal Naval College at 
(iieenwioh; and anothor found in the island of Valenoia, Ireland, in 
184T>, and supposed to have belonged to ono of the ships of the Spanish 
Airnada, wrecked near the spot. Examples of ‘ Davis’ Quadrant,’ though 
of a later date than the Elizabethan period, gave a good idea of its 
prototype, the back-staff invented by Davis as an improvement on the 
noss-staffs previously in use for taking altitudes. Lastly, au interest- 
ing collection of dials, etc., lent by Mr. Max Rosenheim, inoluded a 
finely chased set of mathematical instruments made for Queen Elizabeth 
by Bartholomews Newsum, clock-maker to the Queen. 

The exhibit of portraits consisted chiefly of photographic leproduc- 
tions, by Mr. John Thomson, of old paintings and engravings They 
included two of the Queen htrself, fiom the original portrait in the 
possession of the Duke of Bedford , and copies of early representations 
of most of the great navigators and patrons of discovery of the age. 



ouatmtBD'a hobological ltivo, invented in 1650 made by eat. wiluam. 

Among the medals and seals, those which attraoted most attention were 
the Armada medal, struck by the Queen to oommemorate the destruction 
No. VI, — June, 1908.] 2 t 
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DAVIS'S QUADRANT, OR HACK STAFF, FOR OBSERVING ALTITUDES. 


of the Spanish fleet (lent by Dr. Henry Woodward'), and the original 
seals of offioo of Sir Walter Baleigh as Governor of Virginia, etc. (lent 
by Messrs. Crichton Bros., of Old Bond Street). The ships of the time 
were well exemplified in a pioture, lent by the Society of Antiquaries, 
showing the embarkation of Henry VIII. at Hover in 1520 , when about 
to meet Francis I. of France ; while another interesting memento of the 
period was a photograph of the chest formerly kept at Chatham to hold 
the funds for disabled seamen started by Hawkins and l)rake. 

Lastly, a brief reference must be made to the interesting oolleotiou 
of books and other objects mainly illustrative of the work of Gilbert, 
exhibited by Prof. Silvanus P. Thompson. It included all the three 
early editions of the Do Magneto, with the modern reprints and transla- 
tions! as well as various other early works on magnetism and navigation! 
and portraits and autographs of Queen Elizabeth, Drake, and Gilbert. 


^ The President i Before we adjourn to inspect the exhibition, I think you will 
all wish to pass a vote of thanks to the very accomplished Elizabethans who have 
addressed you this evening) and who have thrown so much light on the character 
of Sir Walter Raleigh, on tho important discoveries of Sir Francis Drake, and on 
the valuable work of Dr* Gilbert* I may mention that the exhibition will be kept 
open until the 28 th inst., that is, during the whole of the present week, and that 
It will remain in the rooms here and will not be removed to the Map Room of the 
Geographical Society, which is not large enough to contain it* 
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CHARNWOOD FOREST: A BURIED TRIASSIC LANDSCAPE." 

B y W. W. WATTS, M.A., M.So., F.R.G.S., Sec. O-.S., Aaaiitant-Frofagior of 
Geology and Physiography at Birmingham University. 

Introduction. 

Chahnwood Forest is situated in Leicestershire, abottt 0 miles north-west 
of Leicester, and :5 miles south-west of Loughborough. It is practically 
defined by a ourved line joining the following villages and hamlets : 
Woodhouse Eaves, Cropston, Groby, Markfield, Bardon, Whitwick, Thring- 
stone, Sheepshed,- and Nanpantah. Although once famous for its slates, 
its chief industry now consists in road-metal, pttving setts, and artificial 
flagstones. Some of the land is agricultural, but most of it is devoted 
to parks and private residences, partly because of its picturesque relief, 
but partly, also, beoauso the soil is often barren, supporting only moor- 
land and forest growth, and so can be better given over to hunting and 
shooting. The land is also utilized for the purposes of water-supply, 
and as a lung for the towns of Loughborough and Leicester, and, sinco 
the opening of the (Ireat Central Railway, by Nottingham and other 
towns. 

Character ol thl Landscape. 

The most obvious feature of its landscape is the sharpness of the con- 
trasts that it presents. While much of the lower ground is flat and 
monotonous, with a good soil, fertile and ooeupied by farms and gardens, 
the hills are sharp and stony, with a poor soil and a scanty vege- 
tation ; they frequently culminate in a crag or ridge with abrupt Bides 
and a narrow crest ; indeed, the walls of the crags, although of no great 
height, are sometimes vertical* and occasionally even overhanging. 
Fig. 1 shows a hill with several crags, separated by a pastoral flat from 
a second oraggy hill, from which the view was taken Again, while 
most of the valleys have soft and rounded contours, with alluvial flats 
and marshes, there are a few which are winding and gorge-like, with 
flanks of steep and bare rock, and with the streams running over rocky 
hods. Other characteristic features of the landscape will he pointed out 
later on. 

The Two Rock Types. 

The sharp contrasts above alluded to at onoe suggest to the geologist 
abrupt contacts of two very different classes of rook, and the examina- 
tion of the numerous sections soon proves that this surmise is correct. 
The bolder scenery is found to be based on hardened and ancient 
( harnian rooks of pre-Cambrian age, principally voloanio in origin ; 
the milder landscape is based on the Keuper Marl of the Triassio 


* Bead at tlxe Boyal Geographical Society, March 0, 1903. Map, p. 700. 

2 1 ? 
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SyBtem, which has long been known to rest unoonformably on the older 
rooks. The woods, crags, and higher grounds in Fig. 2 are situated 
on ( Jharnian rocks, the lower ground on the Keuper Marl. 

The ancient rocks are of sovcral types, but the dominant one is 
a bedded series of fine and coarser volcanic tuffs interbanded with 
coarse agglomerates and breccias, and passing up into conglomerates 
and slates (see Figs^jH, ,r> » and 7). These rocks are folded into an ellip- 
tical dome the long axis of which points north-west and south-east, but 
only the southern half of this structure is anywhere oxposed. The 
rocks are cut by faults, jointed, and cleaved, and there have been 
intruded into them three or four different kinds of igneous rocks, in- 
cluding “ porphyroids,” syenites, and granites. Sometimes these are in 
small dykes or bosses, but at Foldar and High Sharpley (see Fig. H), at 
Brudgnte Park, Groby, and Alarkficld, and at Mount Sorrel (see Fig. 12 ), 
the masses arc of considerable size, their outcrops measuring from half 
a square mile to nearly a squaro mile in area. It is tlieBe igneous rocks 
which are chiefly quarried for road-metal. 

All the rocks are much hardened by pressure, silicitication, or the 
formation of epidote, and as a consequonco there is comparatively little 
differential weathering or denudation along stronger or weaker kinds. 
On the whole the rocks of the lowest and highest divisions are relatively 
weaker, while the middle division is the one which tends to stand out 
in a broken horseshoe of hills. 

The newer or Triassic rookB belong to the upper or Keuper division 
of that formation. Only in the north is the Keupor Sandstone visible; 
if it occurs further south, it is so far underground that it lias never yet 
hcen seen. The dominant covering rook in the rest of the area is the 
Kcuj»er Marl or New lied Marl — a soft red clay of considerable thiokness 
(see Fig. 3). Its basement beds, when they are seen to rest on the 
ancient rooks, contaiu a small thickness of breccia, the angalar blocks 
having been derived from the Ohamian rocks beneath; but this is 
rarely of any thickness. A few bands of greenish sandstone, locally 
called 11 skerry ,” occur hero and there, generally made up of material 
broken from the Cham inn rocks. Fig. 3, taken at Croft Hill, south- 
west of Charnwood Forest, shows the relation of tho Keuper Marl, with 
its green bands, to the Charnian rocks beneath, and it also shows the 
basal breccias made of angular fragments denuded from the underlying 
series. 

IbNCONrORMAHLE RELATIONS OV THE ROCKS. 

Thus a county in which the landscape reminds one of patches of 
Wales planted amongst tlio level pastoral country of the Midlands is 
proved by geologioul examination to be really a landscape of Welsh 
type submerged under the New Red Marl, the dominant rook of the 
English Midlands. Further examination shows that the cover is in 
many places a thick one, and that the ancient rooks are for the most 
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part 80 deeply buried that only their highost points protrude through 
it Tt has already been pointod out that the protruding parts are steep 
and mountain-like (see Fig. 4). Observations in the visible sections 
prove that these steep slopes are continued under the cover, and this is 
m accord with the experience of the quarry-owners in their attompts 
to obtain rook beyond the limits of the actual outcrop. It is speedily 
found that the amount of waste cover (New Red Marl) to be removed 
renders it too expensive to attempt to win the rock far from its visible 
outcrop. Records of well-seotions collected by Mr. Fox-Strangways 
gi\o further proof, for wells have been sunk a few yards away from 
tlu visible outcrop of the ancient rock without reaching that rock at 
a depth of many feet. 

Thus the Now Eod Marl is actually covering a mountain system of 
w liicli the summits alone uro visible, while the flanks and intervening 
villeys are for the most part buried and filled up with the newer 
formation. Areas like tho granite knobs of Mount Sorrel, the eopse- 
dad crags of Bradgato Park (soo Fig. 2), or the isolated rooks in the 
eoutro of the Forest about the headwaters of the Blackbrook, give 
examples of innumerable summits, from a tenth of a square mile to a 
hundred square yards and less in ama, standing forth like islands from 
a sea of "Marl. The more important ridge of Bardon TTill, the highest 
summit in the Forest, is closely cloaked with the lied Marl, which 
rises over SOO foet on its flanks. And the throo much groater mattes, 
the first extending from Peldnr Tor to (Trace Dieu, tho second includ- 
ing tho Outwoods, Beacon Hill, and Broombiiggs, and the third the 
central massif round Bensoliffe, while flanked with ^Marl to varying 
heights, push out many summits, shoulders, anil buttresses, as well as 
the flanks which intervene, through the eloak. 

Amongst the best localities for studying tho actual uncoil formablo 
relations of the cover to the ancient floor may be mentioned the 
following: Bardon Hill, Newhurst Quarry, Groby, Sheet Hedges, tho 
quarries about the Brand and Swithland ^see Fig. 0), and the district 
of Woodhouse Eaves (see Fig. 5). 

Of tho summits pushing out from what the map shows to be a plain 
of Trias around them, Shortoliffe, Longcliffe Plantation, Collier TTill, 
Oat Hill, Spring Ilill, and those about Buck Hill, are perhaps the most 
striking for the aotual steepness of their slopes, the boldness of their 
outline, and their unexpectedness when met with in the middle of tho 
woods whioh have been preserved or planted round the majority of 
them. They are veritable peaks and aretes, with one and sometimes 
two very steep sides, and often with an abrupt end. The isolated crags 
of Beacon Hill and Broombiiggs (see Figs. 1 and 4), and those of tho 
Hanging Kooks grounds in Beaumanor Park (see Figs. 1 and 4), those 
of Warren nill and about Whitwiok, are more easily seen and less 
closely mantled in Trias, so that they rest on their own moorland bases, 
uhich again in turn rise out of the Trias of the lower grounds. 



626 


CHARNWOOD FOREST: A BURIED TRIASSIC LANDSCAPE. 


Topography under the Trias. 

At the southern slate quarry at the Hanging Rooks (Woodhouse 
Eaves) the abrupt drop of the anoient rook down to and under the Trias 
is well seen, and there is exposed in the quarry a small valley out in the 
Oharnian rook, and so filled up with Trias that there » no traoe of it 
to be seen in the oontour of the ground above ( see Fig. 5).* Here there 
is also a small quantity of breooia at the junction of the two rooks. 

A small abandoned and water-filled slate quarry just south of bench- 
mark 324, on tbsrroad from Swithland to Roeoliffe Hall, shows a section 
of a similar valley at each end of the quarry, filled with New Red Marl. 
The steepness, depth, and direotion of that valley are hero clearly shown 
(Fig. 6). Traoes of other buried valleys ocour in the grounds of the 
Brand and elsewhere about Swithland, while there aro others on Bardmi 
Hill, and doubtloss many more oould be found in section if looked for. 

Thus the study of sections actually reveals something of the character 
of the ancient topography underneath the Trias mantle, and shows 
that it is in no way different from that part which to-day protrudes 
above it. 

It is quite evident that denudation, aoting on two rooks of such 
wholly different hardness as the strong Oharnian hornstones, slates, 
and igneous rooks, and the weak Trias Marl, will, so to speak, melt the 
latter rapidly away and leave the former comparatively untouched, at 
any rate for a considerable time. Now, many of tho knobs of anoient 
rook are very tiny, only a few square yards in area, and they can only 
have been exposed for a very short time ; indeed, some were actually 
entirely covered with Trias until exposed by quarrying. The latter 
must, of course, still have the shapes given them before they were buried 
up, while there can be no question that the samo is almost wholly true 
of the tiny patches exposed during the last few oenturies of ablation. 
Now, although the broccia at the base of tho Marl bears witness to the 
denudation of tho rooks in Triussic times, these small patohes show 
hardly any signs of recent denudation, except just a little frost aotion, 
and little, if any, of their <Mbris extends on the surface of the ground 
beyond their oontaot with the Marl. The rooks are insoluble, intensely 
bard, and throw off the water quiokly from their steep slopes on to the 
surrounding Trias; henoe they suffer little, and the denudation is there- 
fore oonoentrated on the Marl, particularly along its oontaot with the 
older rook. Thus the patohes gradually grow in area and height by 
the ablation of the surrounding Marl. 

To a great extent, this is also true of such of the larger patohes as 
have been wholly buried. The aotual amount of denudation they have 
suffered since the Trias was removed from them iB very small indeed. 

* Bonuey, * The Story of our Planet,' p. *18. 




Fin, ft. Slate Quariy, Tho Hanging Hocks, Wood house haves 
Valiev in Slates tilled with Keupei Marl. 



Fig 6. Slate Quarry near the Brand, near Swithland. Charnian slates ean 
he been to the left and rising above the water to tho right. The 
vegetation between co^rs tho Trias Marl, tilling an old valley. 
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They show no signs of glaoiation, and tbeir peaked and jagged oharao- 
ter, though doubtless slightly accentuated sinoe they were uncovered, 
would seem to be that which they possessed when originally covered up 
by the New Red Marl (see Fig. 7), 

A Tkiassic Landscape. 

If this is a correct interpretation of the evidence yielded by the 
character of the unconformity where seen in quarries and mapped upon 
the ground, the landscape presented by those parts of Charnwood Forest 
which are made of the ancient rooks had its present character in 
TriaSBio times. It is, indeed, a Triamc landscape wliioh is now being 
uncovered again or “ developed *' for our inspection, and we are at 
liberty to use it to picture to our minds tbo appearanoe of this part 
of Kugland in Triassio times (see] Fig. 8). And we are further at 
liborty to follow the idea out to its logical conclusions. 

History of tut Landscape. 

The Trias was a period of desert, salt lake, and intra-oontinental 
conditions, and we may think of Charnwood as being, at that date, like 
the mountains in the neighbourhood of the Great Salt Lake desert, 
which now lie partly buried up under the sediments of the ancient 
Lake Bonneville.* Tho presence of the Keuper Sandstone over part of 
the Charnwood area and its abtenoe in other parts seem to show that, 
though almost, if not quite, buried under the Keuper Marl, many of its 
mountains and ridges stood out of tho desert in which the preceding 
Keuper Sandstone was laid down. 

Lower Trias and Permian rocks are absent from the area; but the 
neighbouring Permian Breocias of Leicestershire have been shown by 
Mr. Horace Brown f to contain fragments Buch as might have been 
weathered off the Charnwood mountains in Permian times. 

The Coal-measures flank the west of the Forest, and rest direotly 
and unoonformably on the Charnian rocks ; and tho small patohes of 
the earlier Carboniferous Limestone at Breedon and Grace Dieu, with 
their dolomitio character, seem to prove that, though the higher peaks 
emerged at this date, the lower flanks of the range were encroached 
upon by the sea. Indeed, the Charnwood mountains would appear to be 
the north-easterly extension of tho well-known land-barrier or barriers 
which extended across the Midlands from Wales in early Carboniferous 
times, and were not even oompletely submerged in late Carboniferous 
times. 

As the bases of the mountains, at any rate, were being submerged in 
Carboniferous times, the date of their actual struoture and emergence 

* Gilbert, Second Annual Itep. Amer. Qeol Survey , p ICO. 
t Quart Jonr. Geol. See., xlv., 1888. p, 1. 
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as mountains must go back to earlier times, llow far back wo cannot 
say, bat the next earlier period, that of the Old Bed Sandstone Period, 
was a time whon much of Britain was lofty land interspersed with 
broad lakes. As no Oh) Bed S.mdstono or Silurian rook is known 
nearer than South Staffordshire, and no visible Cambrian neaior than 
Nuneaton, it is not possible to deal with the Charnwood aroa at these 
periods. 

This, however, wo do know. The ancient locks are of pre- 
Cambrian date. The first earth-movements to whioh they were subjected 
are amongst the earliest of whioh we have any knowledge in Britain ; 
they have movement-structures which make the Cambrian rocks of 
Nuneaton look young beside them. We cannot possibly suppose that 
they were elevated into a mountain range later than the post-Cambrian 
period, and they may very woll have had tlieir structures impressed 
upon thorn much earlier than that. It is by virtue of those structures 
that they constitute a mountain range. We may therefore, without 
prejudicing our right to go baok, should newer discoveries warrant it, 
to still earlier dates, confidently state that at whatever period the moun- 
tains were actually formed, they must have stood high abovo the land as 
a groat range in Old Bed Sandstone times, and that they could have 
received much of the earth-sculpture which shaped their details at that 
period. 


Explanation' or ( 'hauactlhistic Fkatukkk. 

Amongst the characteristics of the sculpture thore aie two note- 
worthy features. In the iiist place, there are no escarpments and very 
little differential denudation ; indeed, nearly all the exposed ridges are 
pla(jioclinal t and at Collier Hill,Beaoon Hill, Broombriggs and elsewhere 
not only are the rocks scon to strike obliquely across the ridges as a 
whole, but even the smaller crags are plagioclinal too (see Fig. 9J. One 
or two features — Ives Hoad, for example-look so much like escarp- 
ments that they might bo photographed as such, but an examination on 
the spot shows that they have no escarpment structure. This seems to 
indicate that at the peiiud of sculpture the rocks had boon so hardened 
that they were all about equally strong and they all resisted equally. 
They wero also eleaved and jointed, and the planes of these structures, 
together with the marked bedding surfaces, gave the guiding directions 
to denuding forces. Such sculpture might very well have boon effected 
under Old Bed Sandstone conditions, whon tho mass was out up by 
lapid streams into fiord-like valleys separated by ever-sharpening ridges 
and ar£tcs. 

In the second placo, ridges are often cut off without any apparent 
reason, rather after the manner of the sea with capos and hoadlunds 
than of transverse streams (see Figs. 1 and 4) ; hence it is possible 
that, after subaerial sculpture in Old Bed Sandstone times, there may 
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have been marine erosion of the ridges into islands in the Carboniferous 
sea, evidence for the encroaohment of whioh has already been given. 

Next camo the probable re-elevation of Permian timos and the 
weathering which contributed to the distant Permian Breccias, and then 
the desert and “ Lake Bonneville,” conditions of the Trias, the deposits 
at first only reaching the lower roots of the range, but gradually 
encroaching higher and higher as the lake deepened or the desert sands 
thickened in the fashion described by Captain McMahon in Baluchistan.* 
Further reference to this phase is reserved for the conolusion of this 
paper. 

The general oharaoter of landscape hlookod out in Old lied Sandstone 
times and modified in the Carboniferous Period was letainod and 
accentuated by the Triassio weathering whilo the lower flanks were 
being covered; and finally, at the end of the Triassic Period, the rapid 
deposit of the Marl, whether from water or air cannot yet be satisfac- 
torily determined, buried up many, if not all, the summits of the area, 
•md laid them up with ull their latost characters in lavender, as it were, 
to be gently unwrapped and reverently studied in modern times. 

Wh other or no the Triassic covering was complete up to the highest 
summits, tiio writer has not been able to determine from observations 
jot made. The fact that no streams cross tlio Forest, but that allot 
them rise within it, and mostly about the central and highest parts is 
in favour of the view that, certain of tho knobs aie “ jnonadnocks,” 
which have always remained un destroyed and uncovered. It might ho 
•ngued that a similar result would bo likely to follow from the general 
ablation of the country. Certain characters of the modem streams an*, 
however, ugainst this view, as will bo scon later. 

The area may bo regarded as closed, and covered up completely 
during tho Jurassic and Crotaccous times. Of its condition in Teitiary 
times wo have no evidence. Whether originally covered completely or 
not, it is cjuite certain that some parts of tho ancient rocks wen* open 
in tho Glacial Kpucb, for blocks of Mount Sorrel granite and other 
Charnwood rocks occur as boulders in the neighbouring districts, and 
boulder-clays nestle against the granite itself in many parts of the 
Mount Sorrel area. But whilo this is undoubtedly true of the outer 
and higher summits, tho writer inclines to the belief that much of the 
ablation which laid bare the summits of second and third importance 
did not reach them till after the Glacial period. 

REDEVELOPMENT AND SUPERPOSED DRAINAGE. 

The general character of the geological map of the country, and 
particularly the old edition of the Survey geological map, which 
allowed a larger aroa to the ancient rocks and a smaller one to the 


* Quart. Jour Geol. Son., lm , 1897, p 28t! 
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Trias than lias been proved l>y Mr. Fox-Strangways to be actually the 
oase, shows that the Trias fills fiords whioli run in the direction of 
the structure of the country, generally in a north-west and south-east 
direction. The following may be mentioned as important and obvious : 
the Upper Blackbrook fiord, the ShortelifFo fiord, the Alderman’s Haw 
fiord, the Ling Dale fiord, and the Ulversoroft fiord. The scenery of 
these fiords is very striking, particularly as they are traversed by some 
of the moro important longitudinal roads of the distriot. They aro also 
generally occupied by Btroains during part of their oourse. This, of 
course, is only natural. For the reasons already given, after ablation 
had exposed any of the ancient rock, water would tend to flow silong 
the junotion of the ancient rock and the Trias, and to erode its course 
along that junction. Little by little the Trias area would be loworod, 
and the tendenoy would he to gradually empty the Marl out of the old 
fiouls, and to dissect out the fossil landscape. In the fjentre of the 
distriot, whore the old summits stood high and the Trias mantle was 
thin, this would obviously occur, but the stroams would then pass out- 
ward to the flanks, where, however, the Trias was increasingly thicker. 
Hero there would be nothing to guide the streams. If they began to 
wander at all and incisod their courses deeply in the Marl, thore would 
necessarily be many places wbeio they would depuit from the ancient 
topogiaphy, and they might come upon buried masses or ridges of ancient 
lock, which they would be then compelled to deal with. Jn the former 
case the mass would bo skirted and “ developed ” by the stream, as 
Shortcliffe has been picked out in the course of the Sliortcliffo brook, or 
the Rock Villa crags developed by the Upper Blackbrook. In the latter 
case the ridge must bo out through, and a gorgo would necessarily be 
carved out by the stream which had “ lost its way.” There is hardly a 
stream in the Forest whioli does not do this, and the consequence is 
that, while it is cutting its transverse gorgo, the slack stream behind it, 
having roached a temporary base-level, has never been able to empty 
the old fiord of its contents of Trias Marl. The following examples of 
transverse gorges, cut as escapes at the side of partly emptied fiords, 
will be noticed on consulting the map : the Ingleberry gorge on tlio 
Shortcliffe Brook ; the Whittle Hill and Forest Gate gorge on the Wood 
Brook (Alderman’s Haw fiord) ; the Brand gorge at the foot of the Ling 
Dale fiord (see Fig. 10) ; the very striking Bradgate^Park gorge at the 
foot of the Ulversoroft fiord ; and the Grace Dieu gorge, cut by a brook 
which rises in the hollow north of Bard on Hill, escapes from the Forest 
for a time, skirtB it through Whitwick and Thringstone, and then 
doubles back through Grace Dieu Woods in a pioturesque little valley. 

The marked exception is the Middle Blackbrook, the course of which, 
being mainly north-westward and northward, has not so far encoun- 
tered any ridge of buried Charnian rocks. In consequence of this, it 
maintains throughout a considerable fall, and has scooped the Trias right 




Fit. in Cut kno IIill, Liu* I Ira ml, lioai bwiililaml A tiansveiso goigo cut b\ a 
stream escaping fium tin side of a parti) emptied Tnassic fioid 
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out of the fiord in the middle part of its course, and exposed to our view 
a valley unique in the Forest — steep sided, winding, rock bound, and 
extremely beautiful (see Fig. 11). Although the modern stream must 
have unquestionably deepened and somewhat alfored the outline of the 
old rocks in this valley when it did meet with them, there can be little 
doubt that the main outlines and oharaoter date, like the rest of the 
landscape, to pre-Triassic times. And it is interesting to observe that 
the Blankbrook valley, in its outline and oharaoter, recalls rather strik- 
ingly the deep-cut “gutters” and “hatches” as they are oallod, in 
the Shropshire Longmynd, where the rocks are of similar character and 
presumably of about the same age as those of Oharnwood. 

Belief in Tbiassk; Times. 

The interest aroused by these topographic questions in the writoi’s 
mind suggested the possibility of constructing a map of the outlino of 
( ( li am wood Forest as it existed in Trias times. The outlines of the 
Trias wore therefore inserted on the oontoured 1-inch map of the Forotd, 
and new contours were drawn to express the heights at whioh the Trias 
had been mapped in contact with the ancient rocks. Unfortunately, the 
information failed where it was most needed — where the Trias became 
thick and the anoient rocks were deepest underground ; but some im- 
portant points camo out cloarly. The ancient rocks wore found to show 
at the surface at three classes of places; (1) the hilltops, where the 
general ablation had melted away the Trias so as to expose the highest 
points of the old Charnian range; (^2) where the superposed streams, 
following the old fiords, had cut down sufficiently deeply to “ develop ” 
the ancient Triassio topography ; and (3) where the superposed drainage 
had 4< lost its way,” and, after traversing an old fiord for some distance, 
h.ul turned aside and cut aoross ridges formerly buried undor the Trias 

This map, confessedly an imperfect first effort, is given as an 
attempt to delineate roughly the general outline of the country in 
Triassio times. It shows, as might be expeotod, that the Triassio 
tupogiapliy is for the inoBt part on the same lines as the existing 
topography, but more pronounced ; the hills steeper, the valleys deeper, 
-ind the general plan, on the whole, rather simpler. But it also shows 
that, so far as they can be followed, the outlets of the old fiords depart 
very considerably in many oases from their present outlets; and 
>t also indicates that as erosion proceeds, not only most, but all, of the 
fcti earns will probably realize that in attempting the dissection of 
the old topography, they have often, like an inexperienced surgeon, 
( hosen to out in directions whioh will give them a great deal of trouble 
because they are not consistent with the underlying anatomy. 

It may be pointed out here that this want of exact adjustment in 
the sujierposed streams may be used as an argument that the very 
highest summits of Chamwood have always remained above the Trias, 
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or else the adjustment of the heads of the stream-system to the highest 
Charnian summits would not be likely to have occurred. 

Wind Erosion. 

It may well be expeoted that a landscape which dates back to 
Triassio timeB, and whioh ought to have reoeived the finishing touches 
of its soulptiire at that date, should bear some hall-mark. It has been 
the good fortune of the writer to find this, but as the discovery has 
been notified elsewhere/ and will be more fully described at a later 
date, a short referenco to it must for the present suffico. 

Tt has been long known that the granite of Mount Sorrel, when un- 
bared*' for quarrying, frequently shows a rounded, smoothed, and 
terraced surface. As this surface was first discovered and photographed 
in contact with Boulder-clay, it was not unnaturally attributed to 
glaciation. Quite recent excavation at Mount Sorrel (see Fig. 12), 
JIawcliffe and Nunckley Hill have, however, exhibited the surfaoe in 
oontact with New IJod Marl, the basemont layers of whioh were made ol 
fragments of disintegrated but undocomposed granite. Knobs, project- 
ing upwards in a way which would be impossible under ice, have ben. 
found by Mr. Teall; whilo the section at Nunckley Hill showed that 
the ice whioh deposited the Boulder-clay there had been unable to scrape 
away a thin skin of New Tied Marl which remained between the 
terraced granite and the boulder day. 

The terracing and smoothing might perhaps be explained by wave- 
action, but the fact that the granite surface is perfectly fresh and mi 
decomposed is in favour of the existence of a dry climato while the 
covering Marl was being deposited. Fuither, in tho immediate neigh 
bourhood of one of the must characteristic junctions of granite and 
marl there were found first one and then several examples of highly 
polished gran i to, not in »itu , but obviously derived from about that spot 
with the peculiar irregular and glazed surfaeo which is only known 
as the pioduot of wind and sand erosion. These specimens have been 
shown to those familiar with deseTt-wind erosion, and they have un- 
hesitatingly stated their belief that wind charged with sand must lm\ 
been the agent operating on these specimens of granite/ 

It seems, therefore, legitimate to conclude that the Mount Soirel 
granite was exposed to the sand-blast of wind-erosion in the earlier 
Triassio times, and that it acquired ite characteristic smoothness and 
polish, and perhaps its rounding and terracing, as the result of wind- 
erosion in the Triassio deserts, beforo it was finally buried and sealed 
up undor the New Bed Marl. 

* Report of British Association, INK!), p. 748: audFror. Geol. Amor , vnl. x\ii., 1M- 
p. B7U. 

+ See also La Touoko, Mem. Geol. Surrey of India , vol. xxxv. pt. i. p. 9 and pi. i- 
and Bouncy A Hill, Quart. Jour. Ueol Surr . xxxiv., 1878, p. 2H0. 




Fit.. 1*2. Mnunt Sontl, Ctiarnuid Forest, smoothed and tcr»ai*< d granite c«i\i i<_d b\ 

Keup^r Marl. 

Ftoni a /'7i •tc^voith ht J\ W. M Wtinht: blark lent by Dr. H. 1/i 
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Conclusion. 

T’lio writer would like to point out that, although the conclusions 
In ought out by this paper arc essentially of a geographical character, 
the whole of the observations and tho methods of drawing conclusions 
from them are the outcome of geological work and the geological 
method. This paper is an illustration of the mutual obligation of tho 
two scienoos to each other. 

The relations of the Charnian aud Triassic rooks in the forest havo 
Won known to geologists since the work of Sedgwick and Jukes. They 
wore mapped on the old edition of the map of tho Geological Survoy, 
and referred to by Bonney and Hill in a series of papers to tho Geologi- 
cal Society and elsewhere. 

The outlines of the areas of anuiont rook defined in the maps is tho 
work of <\ Fox-Strungwajs, Esq., r.o.s., executed for the revised map 
<it the Geological Survey. The conclusions of the author aie largely 
the outcome of observations made during llie study of tho Aucient 
hocks of the Forest, also carried ont for II.M. Geological Survoy, though 
home of the observations, and a good many of the inductions, are the 
result of work executed since lie coused to be a motnber of tho Survey 
h’all. The geological information on the two maps which accompany tho 
paper aro presented hero with the permission of .1. J. II. Teall, Esq,, 
the Diiector of the Geological Survey. Of tho photographs reproduced, 
tiic majority are from negatives taken by the author, but No. :i is tho 
"‘•rk of Messrs. J. liurton Sous, of Loicostor ; -1, of Mr. J. 11. lfcowley, 
the Kxetcr museum ; 7, of Mr. W. Jerome Harrison ; s, of Mr. 1*. II. 
I*'i; and 12, of Mr. V. W. M. Wright. The block from which tho 
Wst is printed has been kindly lent by Dr. II. Meadows, of Leicester. 


b fore the reading of the paper, the Puksident said : I think wo shall all agree 
tlit there is as much that is interesting to geographers in our own island as there 
1 m any other part of the world between England and the Antipodes, and there- 
[' 1 helievo that I can promise you an extremely interesting paper from Prof. 
^ ^ttH this evening. I now ask Prof. Watts to read hip paper. 

After the reading of tho paper, the following discussion took place : — 

I’aor. Boxnkv: Geologists are supposed to he about the most quarrelsome of 
I ' °pk\ so I suppose I have been called upon in order that I might fall foul of Prof. 
" ‘‘tts’s paper. But in regard to tlint there are two difficulties — one, that although 
1 > v Wend, Mr. Hill, and I were working at that region so long ago as the later sixties 
md the earlier seventies, when I suppose Prof. Watts had not yet left school, and 
1 1 it very fact brought him up to Cambridge and enabled us to enter into such very 
• ifusunt relations there as teacher and pupil, 1 always find myself with an uu- 
1 'Uquerable prejudice in favour of everything he does and says ; and the other 
that I really have no objection to make. When we were at work in this region 
" 1 ‘ directed our attention chiefly to the nature of the Charnwood rocks themselves, 
ml only incidentally noticed their superficial features. But in my old note-books 
1 have sketches of these very valleys which have been shown to you on the screen 
to-night, and I can remember in one place whero, in an exceedingly pretty glen, 
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there were fragments of the old Kouper marl still sticking to the Charowood rocks 
which Prof. Watts has described to you to-night. We dwelt lightly upon it then, 
because we were not at that time directly concerned with it. You have exactly 
the same thing in a district to the south and south-west, and I may quote one 
instance from that to show you how curiously concealed some of these buried 
hilltops are. There is a quarry worked between Narborough and Croft Hill, which 
was concealed until a very few years ago, and certainly, from all 1 could ascertain, 
in some parts could not have been more than 3 or 1 feet underground. Hut judge 
of my astonishment at my last visit to find that they had opened new quarries 
where 1 remembered ploughed fields, and where there had npt been a trace of 
rock visible in those parts. It seems to me that there iB no question that Charn- 
wood is a piece of fossil geography which has been preserve! to us like one of 
the mummies in an Egyptian tomb, from which Nature has quite recently taken 
off the protective cover under which it was buried long ago. With regard to this 
protective cover, whatever may be the most novel idea, I confess I do not know 
what ground there can bo for that alternative view which Prof. Watts put forward. 
1 do not understand how to get from wind-action so extensive a deposit, or one with 
salt and gypsum ; hut let that pass. I have noticed some of those features to 
which Prof. Watts called your attention in the later part of his lecture, but 1 never 
saw any case of that peculiar surface on granite in contact with the Kouper marl 
iteelf. Those 1 saw were always in contact with the glacial drift. A very common 
type of them is something like a ploughed field, with the top of the ridges worn 
away, and I thought this probably had been produced by blabs of ice grinding 
upon the shore, and J used it to show that there was no true glacier-worn rock in 
that district. Those sections were not uncovered when wo wero there ; and with 
regard to that photograph of the fluted rock, unquestionably that is due to the 
action of sand driven by the wind, for it is curiously like a specimen which 1 
collected years ago in tho neighbourhood of Burntisland. There a little lump of 
basalt, 3 or 4 feet high, stuck out from the sand, and it was fluted in the same curious 
spoon-like grooves, the grains of sand impinging on it and scooping out by 
degrees one of these long hollows ; so I have no doubt Prof. Watts is right in 
saying that the desert-born sand, before the great Salt lake formed, produced thtse 
singular surfaces on some of the hills of Charnwood Purest. We have here, then, a 
piece of fossil geography that goes hack to a time so remote that mammals then 
were only just beginning to make their appearance upon tho face of the Earth. 

Mr. H. 3. Mackintosh : In common, 1 imagine, with every one in this room, l 
listened with the greatest admiration to Prof. Watts’s lecture. Thore was one point 
at the end of it upon which it may perhaps be desirable to Euy a word or two. Pro!. 
Watts pointed out that this lecture of his illustrates the exceedingly close connec- 
tion between geography and geology. In fact, 1 have heard one or two criticism* 
to tho effect that this was a geological and not a geographical paper. The position, 
I think, is certainly what he claims, that in tho most beautiful manner this study 
illustrates the close connection between geography and geology, and alfco the dis- 
tinction between them. Some years ago I ventured to suggest as a formula At 
the expression of that distinction, that the geographer lookB at the past in order 
that he may understand the present, and the geologist at the present in order that 
he may understand the past. You will notice that Prof. Watts borrowed from the 
geographer for the purpose of proving that sand had smoothed the surface of 
certain rocks ; he took expert opinion from those who had seen the action in pro- 
cess in the deserts. Prof. Watts comes back to us to-night and repays with 
interest the loan which ho bad thus taken from the geographer, by presenting to 
us a vivid conception of the present surface of the land, and explaining the fact 
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that that surface is in the main the rock mantle of an old landscape whoso peaks 
alone now penetrate to the air. Such a conception is valuable both to geologists 
and to geographers, but from it they start in two different directions : Prof. Watts 
goes back to the old TriasBic conditions to realize what was then the physical 
geography of the land, whereas the geographer will tend to be drawn forward and 
to picture to himself the wide expanse of the Triassic marls of Leicestershire and 
Warwickshire overgrown until recently with the groat forest of which Shake- 
spcaie’s Arden waB part, and will then realize how the Bomans constructed their 
neighbouring Watling Street, bringing from these unsheathed summits of an 
•uicicut landscape the material wherewith to make roads over the fertile marl sur- 
ficr of the country around. It is no unimportant fact that the marls of central 
England were laid down upon this worn rocky surface, for in llusHia and in 
Hungary you have large expanses of soft rock which waited until theso railway 
days to be developed agriculturally, because there was no hard rock rising through 
a softer mantle to furnish materials wherewith to construct ordinary roads. It is 
for this, among other things, that some of us hsvo been struggling in the reform 
of geographical education. We ask thoBo who have to base economic and political 
geography upon physical geography not to he content with the surface, but to 
take over from geology such an account of the structure as an artist must obtain 
if ho wishes to understand sympathetically the outer curves of the human body. 
We and the geologists are in part studying the same material. The tcndoncy of 
the geologist is like that of the historiau, to study the past; the tendency of the 
geographer is precisely like that of the political philosopher — he looks at the 
current forces shaping the destinies of the world, but requires history to explain 
Die facts. Such distinctions are not very important to the researcher. As Prof. 
Watts has said, he has obtained some geography as a by-product of his geological 
research. The researcher is careless of the boundaries, which mu^t. however, be 
jealously considered by the organizer of academic studies. 1 venture to say, sir, 
that Prof. Watts’s paper has most admirably illustrated both tbe closely cognate 
character of geography and geology, and in the most repeated manner the contrast 
in their points of view. 

Dr, Bi.anfohd : 1 rise in accordance with your requeBt, but I do not know that 
1 have very much to add to what lias already been said. I am afraid that to those 
who have been accustomed to geography in its narrow sense, it may appear that this 
P : »pcr ib rather different from what wc usually have. I think that when we turn to 
1 bene formations of which we have had a very curious instance given us to-day, we 
ahull find much worthy of study, and, so far as wc have gone, I may say that the 
uniformitarian theory Beems to be wonderfully supported. All tbe details of this 
'’cry remarkable landscape in the centre of England agree marvellously with tboBo 
*lucb wo find in different parts of the world at the present day, and it is a matter 

great interest and of great importance that we should be able to obtain bo good 
a r ccord of ancient landscape as in this case, because, as every geologist knows, the 
°ld surfaces underlying modern deposits are generally so much decomposed, that it 
l " impossible to restore their contours with any degree of accuracy. And thero is 
ai, “thor interesting point connected with the facts Prof. Watts has so well put 
Wlore us. Certainly the land itself has changed, but where waB the Atlantic 
It is difficult to conceive of a country in this latitude with the Atlantic 
01 can in existence, and also with the intensely dry atmosphere that must have 
existed in order that the very peculiar form of desert landscape could have been 
developed, and this, 1 need scarcely remind you, is entirely in accordance with the 
v hsws that are held by some of the foremost geologists of the present day. 

Mr. G, G. Chibholm : I am afraid at this hour it would be very injudicious of me 
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to intrude with any lengthy remarks upon the paper we have heard, and any such 
remarks would be very unwelcome. But I will at least take the opportunity or 
expressing the pleasure that 1 have felt at being present at the reading of the paper, 
which, as Mr. Mackinder has described, belongs to the borderland of geography and 
geology. As the writer of the paper himself states, the methods of investigation 
in this paper are wholly and distinctly geological, but the results, nevertheless, are 
of peculiar interest to the geographer. 

The President : The meeting, I am sure, will wish to thank Prof. Watts for 
the very interesting and to us very original paper that we have listened to with 
such pleasure to-night. Mr. Mackinder has admirably stated the occasions when 
geographers must Btudy geology in order that they may understand the physical 
aspects of a particular region, and this has been well shown us by tho paper 
that we have listened to this evening. I have now to propose to you a vote of 
thanks to Prof. Watts for his paper, and I am sure you will pass it with acclama- 
tion. Mr. Mackinder also pointed out to us the occasions when geographers must 
turn to history for help. I mention this because at our next mooting on March 23 
1 propose that we should not forget the occasion of the death of Queen Elizabeth, 
for during her long and admirable reign there were the beginnings of every 
department of our science. It was then first that explorers, both by land and sen, 
traversed almost every part of this Earth ; it was then first that we began to under- 
stand cartography and to engrave maps; it was then first we began to have 
instrument-makers, and to improve upon the older instruments used; and, to a 
great extent, it was then that we first published atlases. Then first we published 
a great collection of voyages and travels. It was then fircit that we began our 
magnetic observations ; indeed, it was that period in which were the beginnings of 
every branch of geographical science, and 1 therefore thought wc ought not to pass 
that time without some nolico, because it is good to look back and to remember 
those from whom we have inherited all we now know. I propose that, in addi- 
tion to reminding ourselves of the work of our predecessors of that time, 
also have a small exhibition of their instruments, their maps, and their books, iu 
order that wc may impress upon our minds the groat work that was done during 
that long and memorable reign. 


THE CARTOGRAPHY OF SPITSBERGEN.* 

By Sir MARTIN CONWAY. 

In the following article I do not propose to enumerate or discuss all the 
maps of Spitsbergen that may have been published between the time 
of its discovery and the commencement of the scientific exploration ci 
the archipelago, but only those which I have been able to oome across 
in a careful but not exhaustive investigation. There must have existed 
a groat numbor of maps which I have been unable to trace, especially 
English maps, some of them of high importance. Many are probably 
lost beyond recall, the most important gap, as we shall see, being the 

* Map. p 700. For other reproductions of old maps of Spitsbergen, see vols. x' ■ 
pp. 120 (Bairntsz's map, 150ft) ; 129 (Uondiub' map, 1611); xvii, 620 (Daniel's nmi' 
1613); 625 (Joris Cur Glia’ map, 1614); xlv., 157 (l'urcbas' map, 1025); xvii., *».* 
(Joris Carolis' map, 1631). 
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records of the later explorations made on behalf of the Muscovy 
Company. 

The earliest map of all is, of oourse, that known as Barentsz*, inscribed 
‘ Auotore Wilhelmo Bernardo/ and dated 1598. It waB a posthumous 
publication, and the best that oan be said of it is that it may have been 
drawn from materials left by Barentsz. A passage in De Veer’s ‘ Three 
Voyages* must, however, be reoalled, in which he desoribes how, juBt 
before Barentsz died, he “ looked at my (De Veer’s) little ohart, which 
I had made touching our voyage, and we had some discussion about 
it.” It is soaroely possible to avoid the suspicion that this may be 
the draft that was published as Barentsz’. It appeared for the first 
time in 1599, in the seoond part of the abridged Latin edition of 
Lindschoten’s Itinerarium , published by OomeliuB Claesz. 

In this map there is an extraordinary blunder. The west coast of 
the island, which lies, in fact, almost in a straight line, north by west, 
is represented aB bent at right angles, so that the part of the ooast 
above the Foreland trends east-north- east instead of west-north-west, 
tho direction of the part south of the Foreland. How the blunder 
arose we cannot now say ; possibly from some written note in which 
east was set down (as not seldom happens) by mistake for west. This 
error was remarkably persistent. It is found on all sorts of maps, long 
after more correct and detailed surveys had been made, and it even 
infects suoli surveys. Thus, for instance, though Visoher’s world-map 
of 1639 shows Spitsbergen fairly oorreotly, as then known, the younger 
Visoher, in his world-map of 1657, returns to the old Barentsz type of 
sixty years before. 

In the years immediately following the disoovery the Barentsz type, 
of course, held the field. We find it on Franoisous HoeiuB* map of the 
world of about 1600, in the Bodel Nyenhuis Collection at Leyden; and 
we find it on Wright’s (commonly called Ilakluyt’s) map of 1 600 — “ the 
new map ” of Shakespeare's Twelfth Night. It appears, also, on the 
seoond state of Gerardus Mercator’s map of the North Polar Regions, 
and on the Molyneux Globe in the library of the Middle Temple. It 
was used with little ohange by Jodoons Hondius in his History of 
Amsterdam (1611) and the Arotio map in 1 Reoentes Novi Orbis Histories* 
(Colonies AUob., 1612). It even appears on the globe engraved by 
Abraham Goos and published by J* Janssonius at Amsterdam in 1621, 
though in 1620, as we shall see, the same A. Goos had engraved a far 
superior map of Spitsbergen. In 1625 it was still the best representa- 
tion known at Dieppe, where Jean Gudrard published it as “ Terre de 
Nieuwe Landt,” in his * Nouvelle Description hydrographique de tout le 
Monde.’ It reappeared again and again in editions of Meroator’s Atlas 
down to 1G83, and even in 1657, as we have seen, it was still to the 
fore. 

The first fairly truthful draft of the west ooast was the ohart known 
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as John Daniel’s. The Musoovy Oompany from the first oansed surveys 
to be made of the coasts explored by their servants, bnt they seem to 
have endeavoured to keep these surveys secret. Their expedition of 
1611 did a good deal of exploration. Next year the first Dntoh whaling 
ship went to Spitsbergen, under the oommand of Willem Oornelisz. van 
Muyden, piloted by an English deserter named Allen Sallowes, “ a man 
imployed by the Musoovia Oompanie in the Northerns Seas for the space 
of twentie yeeres before ; who, leaving his oounlry for debt, was enter- 
tayned by the Hollanders, and imployed by them to bring them to 
Greenland [Spitsbergen] for their Pylot.” Daniel’s ohart doubtless 
went over to Holland in Sallowes’ pooket. Who Daniel was we do not 
know, but as the ohart includes the Musoovy Company's discoveries of 
1611, Daniel probably took part in the voyage of that year. 

This ohart was first published in 1613 by nessel Gerritsz. at 
Amsterdam, in his polemical tract, entitled ( Histoire du pays nomm6 
Spitsberghe,’ where (p. 12) the following'reference is made to it : “ avons 
Buivy pour la plus grand part les annotations deB Angloys, tir6s d’unne 
carte de Johan Daniel, escrite A Londres, Van 1612.” In this first 
edition of it most of the names are those given by the English. The 
next version of it, in which the names are those used by the Dutch, is 
that already referred to as engraved by A. Goos in 1620. It was drawn 
by Harmen and Marten Iansz of Edam, and published at Amsterdam 
in 1621 by Ian Eversz. Cioppenberg. The only example of it (‘ Nieuwe 
Pascaerte van • . • Europe ’) that I have seen was in Baron Norden- 
skiold's collection, and has passed with it into the library of the 
University of Helsingfors. In addition to tfie west coast, as depicted 
by Daniels, it shows a small part of the north and east ooasts, the 
mouth of Wybe Jans water, Swarthoeok away to the east, and Hope 
island south of it. That Swarthoeok was the south-west point of Edge 
island and on the east shore of Wybe Jans water, was not realized by 
the Dutoh for a good many years. As late as 1660, when Edge island 
is well depioted (as in Arnold Colom's ohart), Swarthoeok is duplicated 
as a separate island further away to the east. 

The Dutoh dung to this type also long after far better charts had 
been published. The original Daniel of Hessel Gerritsz. reappears in 
1622 on a large terrestrial globe by Guljelmus Caesius, of whioh I found 
examples at Venice, in the Doge's Palaoe and the Correr Museum. We 
next find the same type, a little further developed, on a manuscript chart 
of 1628, drawn by Jean Gu6rard of Dieppe, and now preserved at Paris 
in the Department des oarteB et plans de la marine (Pf. 2, div. 1, p. 2). 
Then Joris Carolus, in 1834, introduced it, with a slight extension of the 
north coast, into his * Het nieuw vermeerde Lioht ' (Amsterdam : Map 
22, p. 147). In the following winter Vrolicq freely oopied it on a 
vellum ohart, whioh he used to illustrate his case against the Dutoh. 
The corresponding Dutch oase was supported by a large manuscript 
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obart, which belongs generally to the developed Daniel type of the 
period, but presents many Bmall divergencies whioh were not repeated 
in later oharts. It was drawn by Miohiel Hsz. Middelhoven, and is now 
preserved in the Bijks Arohief at the Hague. A number of Dutoh 
pilots swore to its truthfulness. Let us hope they have been forgiven. 
Isaao Commelijn copied Daniel's ohart, with the addition of mountains 
decoratively dotted about, into his 4 Begin ende Yoortgangh vande Nedo- 
landtsohe Oostindisohe Oompagnie ' (Amsterdam, 1644;, and in so doing 
remembered to state that Daniel was his authority. Next year the same 
type turns up in Anthony Jaoobsz.’ edition of Carolus' atlas, and in 
164S in Jaoob Aertsz. Colom’s 1 Der Yyerighe Colom 9 ( Amsterdam ), and 
it reappears in other publications of Colom’s, printed and manusoript,* 
down to 1654. Other Amsterdam publishers made use of it— Pieter 
Goes and Cornelia de Leeuw in 1650, in a Pasoaort (Brit. Mus. 982 
(13)); JansBen, in another almost identical (Brit. Mus. 982 (11;); 
Willem Iansz. Blaeu, in his ‘Zeespiegel* (Amsterdam, 1652, ohart No. 
48); and finally, as late as 1703, in the English translation of Con- 
stantin de h'eneville’s ‘ Voyages.' Suoh is the vitality of a oartographioal 
type when onoe firmly established ! 

The Muscovy Company's servants no doubt brought homo surveys 
year after year, but they have all disappeared save part of one. This 
is the lower half of a manusoript ohart of the west ooast, surveyed in 
1G13, apparently by It. Fotherby, and now preserved with his journal 
in the library of the American Antiquarian Sooiety at Woroester, Mass. 
It is more accurate than the corresponding portion of the so-called 
Edge’s map. Probably it went into the archives of the Musoovy 
Company, but it docs not scorn to have been given to the public. 

The Barne Joris Carolus, who in 1634 published Daniel's ohart with 
all its omissions to the eastward, had himself in 16 J 4 explored the 
south ooast of Edge island, and made a manuscript ohart of it, which 
may still be seen at Paris in the Depot des oartes el plans de la marine. 
This type was not reproduced, so far as I have been able to discover, 
not even by its own parent. 

We now oome in chronological sequence to the important map first 
published in 1625 in the third volume of Purohas’ * Pilgrimes,' reissued 
in 1631 in Pelham’s 1 God's Power and Providence,’ and finally in tho 
fourth volume of Churchill's ‘Collection of Voyages’ (1704-1732). 
This is generally and oonveniently known aB Edge’s map, beoause it 
contains the result of his explorations, but it would be better to call it 
the Musoovy Company’s map, for it is drawn from materials in the 
company’s possession, and inoludes all the disooveries made by their 
servants up to the date of its appearance. It is far better than any 
previous map, and than most that followed it for half a oentury. H 


Manusoript chart in British Museum, 8.T.A (2) f. 
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shows tlie west coasts of Barontsz. and Edge islands, the south point of 
North east Land, and, by marking Wiohes Land, has givon rise to muoh 
controversy. This is the last seventeenth-century British contribution 
io Spitsbergen topography. The Muscovy Company's servants con- 
tinued their explorations from year to year for many years, but none 
of their observations have ever been published, nor have they survived. 
This Musoovy Company’s map produced considerable influence upon 
foreign cartographers. A rude Italian copy of it appeared in 1030 in 
Sir ltobert Dudley’s 4 Dell’ Aroano dol Mure ’ (Florence ). This Spits- 
bergen type was noxt intioduced into the polar chart in Hexham’s 



BLAEU’* MAr Or BHTbBLHflEV, MAINLY AFTER EDGE. 1062 


English edition of the Atlas of Mercator and Hondius of 1030, but 
till 1052 I oannot find that it was adopted in Holland. In Blaeu’s 
Seespiegel, published in that year, though I londius’ polar ohart is oopied, 
tho special map of Spitsbergen still adheres to Daniel’s type. 

It was the enterprising Hendrick Donker who first gave ourrenoy 
to a more developed Spitsbergen in his atlas in 1 055, and it is possible 
that Fnrohas was not his authority. He also added a valuable local 
chart of Smeerenburg bay, afterwards oopied by Van Loon (r. 1060) 
and by G. van Keulen (c. 1705-10). Jan JansEOnius, the successor of 
Mercator and the Hondius, and the rival of the Blaeus, oopied Blaeu s 
<opy of Hexham's polar ohart in 1657. Donker's type was adopted by 
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all the progressive Dutch publishers, suoh as Van Loon (c. 1 GOO;, 
Colom (c. 1660), and P. Goos (1602). The Blaeus, in 1662, went direct 
to Furchas* book and reproduced hiB Spitsbergen map with modifica- 
tions on the north coast, and notably with the addition of JTinloopen 
strait. G. Valk and P. Schenk, about the same time, likewise issued a 
large chart in which many of the Blaeus’ erroneous additions were re- 
moved and their place taken by a mere straight coast. Better still was 
Arnold Colom’s Spitsbergen in his undated Nieuwe Fasoaart, which we 
may ascribe to about 1602, where the bays in the north coast are for 
the first time approximately correct in number and relative position. 

Thus, far only the west coasts of Barentsz. and Edge islands had 
ever been delineated, and only the mouth of Wijde bay. In 16GM, 
however, a new departure was made by Hendrik Doncker when he 
issued in his atlas (Brit. Mus. S. 4(18)) the * Paskaert van Spitsbergen 
met Alle zijn Zeekuston zoo veel tot noch toe Bekent is.’ Bore wo 
are shown the whole depth of Wijde bay, ali the west shore of llinde- 
loopen strait, and the east coasts of Barentsz. and Edge islands. We 
also find the Seven islands roughly marked, and part of North-east Land 
indicated. The Bijk Yse islands arc also set down for the first time, 
though they are said to have been discovered twenty years before. 
This new type was presently copied by Pieter Goos in * De Zee-Atlas 
ofte Water- woereld’ of 1G00. It reappeared in the Spanish edition of 
1069 and in the English editions of 1069 and 1670. Spitsbergen is 
similarly depicted in a chart published after 1670 at Amsterdam by 
Jacobus Robijn (copy in my atlas at the Roy. Geog. Soc., London). W fl 
meet with it finally, produced on a larger scale by J. van Keulen in 
his atlas of 1687, and by G. van Keulen down to the time when he 
substituted the Giles and Reps chart for it about 1710. 

When first observed it may seem surprising, but on reflection it will 
be found natural, that from the date of the publication of the Muscovy 
Company’s map by Purohas in 1026 down to the issue of Sooresby’s 
map in 1 820, no original or improved chart was issued from England 
or as the result of English surveys. English whaling was first oarried 
on by the Muscovy Company, who had reasons, or thought they had, 
for keeping their discoveries and surveys seoret. It seems probab'e 
that their records wore destroyed in the Fire of London — at any rate, 
they are not known to have been seen for more than two centuries. 
After their day was done, English whaling utterly deolined. On the 
other hand, throughout the seventeenth and eighteenth centuries, 
whaling was one of the most energetically pursued Dutob industries. 
1 bus all the new charts were Dutch, and such English Spitsbergen 
charts as were issued from time to time were belated oopies of Dutch 
publications. 

In the text accompanying the English atlas, published at Oxford 
by Moses Pitt (1680-8B), it is written, “Ilad our men . . . been oareful 
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to make Charts as our industrious Neighbours (the Dutoh) oblige their 
shipmasters to do, divers discoveries had been asserted to this Nation, 
whioh are now almost disputed from us. The Dutoh gave names . . . 
to plaoes long before discovered by the Knglish, as if themselves had 
been the finders.” The polar chart that follows is practically a copy of 
that in Hexham’s Meroator, and it seems as though the Oxford editor 
only knew of the Muscovy Company’s survey through that Dutoh 
medium, so completely was geographical research and compilation at 
that day dominated by the energetic Dutoh publishers of maps. 

In the year 1707, Giles, the Dutoh whaling skipper, made his famous 
circumnavigation of the whole Spitsbergen group, and discovered the 
east coast of North-east Land with the islands off it, and especially 
Giles Land. Another skipper, Outger Heps by name, went oyer part, 
at all events, of the same ground, for his name is given to an island off 
the eastern part of the north ooast of North-east Land. These two men, 
Giles and Rep, were evidently whalers of experience, and seem to have 
been regarded in their day as the best authorities on Spitsbergen 
geography. Accordingly, Gerard van Koulen, the enterprising map 
publisher of Amsterdam, employed them to produce for him an entirely 
new Spitsbergen ohart on a much larger scale than any before pub- 
lished. The result was tho * Nieuwe Afteekening van Het Eyland 
Spitsbergen opgegeven door de Commandeurs Giles en Outger Rep en 
in’t Ligt gebragt en uyt gegevon door Gerard van Keulen,’ un- 
fortunately without a date. This chart represents the high-water 
mark of the presoientifio surveys of Spitsbergen. Almost every un- 
portent feature of the ooast is set down somehow, though with great 
inaccuracies in latitudes and longitudes. Some features are depicted 
which the modern charts wrongly ignore, as, for instance, the little 
bay of the Basques betwoen Magdalena and Hamburger bays. In 
point of nomenclature, Giles and Reps’ ohart is lees valuable. Many of 
the old names had been forgotten, others transposed. Some sites were 
wrongly identified; as, for instance, that of the English settlement in 
Hell sound. But, on the whole, the ohart is a very fine woik for its 
date, and it was never superseded till the modern survey was made. 
Parry used it on his polar expedition in 1827, and bore witness to its 
rough general truthfulness. V-n Keulen issued it on a smaller scale 
with the surrounding seas in his Oostersee Karten. Zorgdrager prac- 
tically oopied it with unimportant alterations in the various editions of 
his ‘ Bloeyende OpkomBt der . . . Groenlandsohe Vissohery’ of 1720 
and later. It is unfortunate that Giles’ own work should not he better 
recorded. Daines Barrington instituted inquiries about it, and put on 
record that Mr. C. Heidinger, publisher in the Strand, London, intended, 


* This is mu kai on the map of the Yssoe in Colom’s atlas of 1666, and in many 
other charts montioped Above. 
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in 1775, to use (fillips surveys (of whioh he had copieB) “ for a new aud 
accurate map of Spitsbergen, for whioh he has collected many valuable 
materials, whioh he proposes to add to a now edition of his translation 
of Frof. Le Roy’s 4 Narrative of Four Russian Sailors.”* Heidinger pub- 
lished that narrative in 1774, but the proposed second edition and new 
map seem never to have been issued, and all the materials collected 
are lost. 

R. van Wyok also freely copied the Giles and Reps* ohart towards 
the end of the eight*. enth century, making a further oonfusion in the 
name*. His original manuscript drawing is preserved in the library 
of the New York Geographical Society, and there is an aoourate tracing 
of it in my atlas at the Royal Geographical Sooiety in London. A 
small engraved copy of it illustrates 11. de Reste’s 1 Ilistoire des Feohes 7 
(Paris, J 801, vol. iii. p. 79), and a large engraved copy is included in 
the portfolio accompanying R. G. Bennot and J. Van Wijk’s * Verhand- 
lung ovor de Nederlandsolie Outdekkingen, 7 etc. (Utrecht, 1827). Zorg- 
drager’s version of tho Giles and Reps’ ohart finally served aB foundation 
for the map introduced by Scoresby to illustrate his ( Arctic Regions ’ 
(London, 1820), the chief difference betwoen the two being that 
Sooresby, by compressing the longitudes approximately to their just 
extent, made the general contour of the west island fairly correot. 

In conclusion, 1 may perhaps be pardoned for stating that the above 
short and dry summary contains the pith of nearly seven years* study of 
the subject. During that time 1 have ransacked most of the collections 
of charts in Europe likely to oontain early maps of Spitsbergen, and 1 
have traced every one that was not merely a direct copy of some other 
already known to me. I have been fortunate in obtaining permission 
to photograph some of the rarest. Finally, 1 recently had the good 
luck to acquire by purchase seven or eight examples of some of the most 
important charts mentioned above. The collection of tracings, photo- 
graphs, and originals thus formed has been bound in a volume, whioh 
I have deposited in the library of the Royal Geographical Society. 
The bubjeot is not, of oourse, either of muoh general interest or of great 
historical importance, but it is possible that the existence and accessi- 
bility of my 4 Historical Atlas of Spitsbergen ’ may suggest to some other 
student an interesting line of investigation which can be applied to any 
other distriot or country in the world. Nothing shows more plainly 
the slow growth and temporary deoay of knowledge of a distriot 
than the juxtaposition of the various maps of it, issued at successive 
dates. 
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BASUTOLAND AND THE BASUTO.' 

By Captain H. ORAWSHAY. 

\\ hat is so commonly said of the people of Great Britain, that they do 
not know tlioir own country, is moro applicable to South Africa in 
tenoral, and to Basutoland in particular, from without as well as within. 
If you question any ordinary ten people of the whites of our South 
African colonies as to what they take Basutoland to ho, nine out of the 
ten will reply, “Why, part of Capo Colony.” Question them further 
as to whether it is under the government of Cape Colony or not, and 
probably they will reply scornfully, “How otherwise ? M Jt is no 
exaggeration to say that from without in South Africa tho ignorance 
prevailing in regard to Basutoland is astounding, and that within — 
with few exceptions — the whites du not know the correct native names 
or heights of mountains in sight and easy reach of which they have 
boon living for years. As always in such countries, it is tho mis- 
sionaries who know most. 

During ten months, in 1901-1602,1 happened to l>c employed by 
Itomonnfs in purchasing horses in South Basutoland. In this capacity, 
making Maseru my headquarters, I travelled over 2000 miles on horse 
hack, by road and bridle-path, m> had good opportunities of seeing 
something of the cjountry and people from an outside point of view. 
J»y request, 1 now ondoavour to record my impressions, which, given 
freely and frankly, “without partiality, favour, or affection, ” will, 1 
hope, be taken in the spirit in which they arc offered. 

The Basutoland Protectorate — or Besuto, as its people know it — 
bus well been styled the Switzerland of South Africa. This is not as 
applicable to the western as to the eastern portion ; nor is it at onco 
remarkable on tho 90-mileB journey from Bloemfontein, tho capital of 
the Orange lliver Colony, to the western border, because the change 
iu the intervening country is gradual— —from at first almost a dead open 
fiat, relieved only by occasional low stony hills, to mountain and flat 
about oqually proportioned. It is with Southern Basutoland that 1 
huvo acquaintance, by which 1 mean from Maseru, tho capital, to 
Kuthing, south of the Orange river, a distance of some 1D0 miles. This 
constitutes a country unique, probably, to all South Africa — densely 
populated, much cultivated, full of live stock ; so much so, indeed, that 
there is not a foot of spare land. The monotony of the bare highland 
prairies of South Africa is not apparent in Basutoland, for here the 
face of nature ohanges at every turn. In all directions are mountains 
of striking contour— this one with a sugar-loaf peak' — Machaohi, that 
one with a flat saddle-back, from which rise potato-like excrescences — 

* Strictly speaking, 41 Basotho," as a uoun of Class 1. I observe the rule of the 
Kooioty in retaining existing spelling, to avoid confusion.— R. C. 
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Tliaba Ntelle, another with a beak-like roBtmm protruding at right 
angles into space — Kheme, the majority crowned with frowning preci- 
pioes, but all with their upper slopes studded with boulders, and in 
most cases their summits of solid rock. Thore is a personality about 
each whioh makes ono inquire its name. 

Maseru is scattered over the slopes of several small hills within the 
bond of the Culedon rivor, here forming the western boundary of the 
Protectorate. Here reside the Resident Commissioner with his principal 
officials. The remaining white population consist of the olergyman, 
manager of the Standard Rank, the proprietors and employ 6s of four 
trading stores, a saddler, and the usual complement of carpentor-bl auk- 
smiths, who combine their third oalling of lodging-houso keepers as 
well. The native population is considerable and undesirable, owing to 
their disregard for sanitation. 

For the purpose of administration, the country is divided into 
districts under assistant commissioners. The towns where these officials 
reside constitute, as it were, European reserves, where the white officials 
hold sway, wberoas outside the chiefs are responsible for what goes on, 
subject to direction from the officials. Tho control oxercised over the 
natives is of a dual nature — on the one hand European, on the other 
that of the chiefs, who retain practically supreme power over their 
people. It is not an infrequent occurrence for a man to be “ eaten up” 
— that is, have all his property confiscated — by his chief, for perhaps 
a trivial offenoe. Power suoh as this is open to abuse; but were it 
taken from the chiefs, their medium would be unavailing to control their 
people. It may he fairly claimed for Basutoland that, if not strongly 
governed, it is yet governed — as it is believed — in the first interests of 
natives, by a rosidont commissioner, who, whatever may be the views 
hold by the whites of South Africa as a whole, will not, if he knows it, 
see his people suffer injustice. 

No one visiting the country for the first time, more ospeoially if he 
be one who has seen muoh of other parts of South Africa, can fail to 
note what an object lesson it affords of the development of practical 
enterprise on the part of the African native. 

Following the road south to the southernmost border, you pass 
through almost one continuous stretch of maize, wheat, oats, or sorghum, 
according to the time of year. No sooner is one crop out of the ground 
than another is put in. No manure is used, so cultivation goes on until 
the land exhausts itself, when there is nothing for it but to let it lie 
fallow to recover. It is surprising that, having attained so far, the 
Basuto have not attained further, in returning to the land the refuse 
of the crops in the Bhape of straw, instead of burning this on the clear- 
ings where the grain is threshed by the primitive method of beating it 
with sticks. 

All cultivation — with rare exceptions— is done by the plough, drawn 
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either by oxen or ponies. IIoob are used for oloaning the crops, sickles 
for reaping. The men do the ploughing, harrowing, and sowing ; men 
and women the hoeing and harvesting. Nothing could be more 
picturesque than the ordinary prospect in Basutoland, the rioh green 
crops on the lowlands, the live stock grazing over the Blopes, and the 
villages perohed up amongst the crags, commanding a view of all below. 
In the spring or summer, when the air is clear, the contrast of colours 
in the green herbage, the brown houses, and the reddish-brown rooks 
resembles a peep into fairyland. At the same time, distance lends 
enchantment to the view, for the average Basuto are as filthy in their 
habitations and food as the wildest tribes of the interior— more so, 
indeed, in food than almost any people 1 have oome across. An ordinary 
village consists of from less than half a dozen huts to, in the case of a 
chief, forty or fifty. The huts are of stone, thatched with grass. Many 
arc rootangular, of good size, especially those of the chiefs, and in a few 
cases roofed with corrugated iron. The majority are circular, some 
10 feet in diameter, with a fairly decent door, and perhaps one or more 
windows, ranging from more holes blocked by a single stone or rag. to 
others 2 or :i feet high by 2 feet broad. A reed fence forms a sort of 
courtyard to each hut, or perhaps several huts, the doorway hung with 
an old saok as often as not, and loading out on to the refuse mound, the 
accumulation perhaps of years. The precincts are impossibly filthy— 
bones, hoofs, horns, and other refuse lie about everywhere. In every 
village there are one or more “ kraals n built of stone, in which at nights 
the live stock are kept. 

In live stock and poultry the Basuto are distinctly well off ; they 
have horses, asses, cattle, pigs, sheep, goats of several breeds, including 
the Angora, turkeys, geese, ducks, fowls, pigeons, and occasionally 
guinea-fowl. A few of the ohiefs have ostriches — a standing grievance 
to the people on whose crops they batten. On, or rather partially t'n, 
the ground are built little shelters of stone for the poultry, eaoh large 
enough to accommodate a sitting bird. As all wild carnivora, and 
indeed all mammals larger than a mole, have been exterminated in the 
inhabited districts, the defenceless occupants are not molested. Dogs 
are the plague of the oountry- -curs of every description, some showing 
a grotesque likeness to such noble ancestors as mastiffs, St. Bernard’s, 
setters, and pointers ; the majority of the ginger-ooloured, prick-eared, 
sharp-nosed, ourly-tailed type usually in favour with the African. 

At one time, probably, the country was wooded with dwarf forest ; 
now it is absolutely bare, except for scrub and heather high up in the 
mountains. The only fuel in use is the dung of cattle, the collecting 
and drying of whioh is a chief industry of the Basuto women all the 
year round. In the inhabited distrusts, there is no undergrowth larger 
than the wild raspberry and blaokberry, both of whioh are widely 
distributed. There is no bracken — at least, I have seen none. A 
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conspicuous flower in the low country is a dark-red wild zinya, in colonies 
here and there. Trefoils grow luxuriantly in moBt places, the oommonest 
being one with a brilliant darkorimson flower, and leaves no larger than 
the shamrook. The British buttercup and red poppy are everywhere. 

Nowhere in the world is there a country more destitute of game, 
furred or feathered. Follow the roads or bridlo-paths, ride wide of these 
anywhere in the inhabited regions, and in 50 miles you will not see as 
much as a dropping of a hare or franoolin. Everything in this way 
has been exterminated. Quail (C. caprmia ), being migratory, are to be 
had in their season in fair numbers, though meroilesBly persecuted by 
men, boys, and dogs. A lovely blue rook pigeon (Phaconota vinacea ) 
is fairly abundant, by reason of its haunts in the precipices being 
inaccessible. High up in the mountains Prlea capreolus (a small grey 
antelope) are fairly plentiful, though difficult of approach by reason of 
their goat-like haunts and habits, and thoir extraordinary powers of 
vision and hearing. Baboons inhabit suoh mountains aB Machachi, 
though what they subsist on is a mystery. A fair lmg of francolins and 
hares can be had on the higher mountains intervening between the 
native locations. In the low countries, on newly ploughed land, 1 have 
several times seen small flockB of ibis. .V oommon and very oonfiding 
bird of prey seen everywhere, very often on the telegraph wires, is 
a small, beautifully ooloured terracotta-red and Frenoh-groy kestrel. 
Tho hooded raven is as ubiquitous as in most African countries. 
Another species, all black and of lighter build, is especially amusing 
to watoh, with his merry gurgling crow and danoing antics. During 
my stay in Maseru, I twice remarked a pair of large owls {Bubo wrrcaujri) 
in the eucalyptus and wattle plantation known as “ Hades.'* Widow 
flnohes are very numerous, and destructive to crops. Larks and creep- 
ing warblers are the oommonest birds in the open country. Bulbuls 
and sparrows are plentiful in the townships, where they levy heavy toll 
on the fruit. Boilers, hoopoes, and nightjars are very rarely seen. 
A few duck are to bo Hoen now and again on out-of-the-way pools. It 
is not a snipe country. On the little-known slopes of the Drakensberg, 
on the eastern border, thcro are rumoured to be suoh mighty antelopes 
as the eland and hartebeeste, also leopards and other carnivora. SnakeB 
are very raTely met with, if I am to judge from my own experience. I 
collected one harmless speoies at 10,000 feet on Machachi, which Mr. 
Boulenger determines as Amplorhinun multimaculatw , one of the Bsam- 
mopliidm, or sand-snakes ; perhaps 1 saw the sloughs of about two more 
found in the lowlands. Two speoies of diptera — an A&strid and a pupi- 
parous speoies — aro parasitic on horses ohiefly. Oaatrophilua equi repro- 
duces its spooies in the ordinary way, by depositing itB ova on the hairs 
of the forehand, whence they are bitten off by the host, swallowed, and 
matured as larvco in the stomach. Hippobosca rufipcs has a more re- 
markable life-history, as given me by Mr. E. E. Austen, of tho Natural 
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IliBtory Museum : “ The female produces a single living larva at a time* 
tho lava attaining full growth within the body of the mother by means 
of a sort of plaoental connection with the wall of the oviduct. On 
being extruded, the larva at once pupates, in consequence of which the 
group of flios to which Hippobosca belongs has been termed PupipaTa.” 
There is muoh to be done for entomology in tho highlands, and even in 
the lowlands, in the less-known orders. In fact, I think up to the time 
of my visit nothing in this way had been oolleoted, oxcept Khopalocera 
by Mr. Trimen long ago. Quite a number of my Heterooera proved 
new; also one Ithopaloceron, taken high up in the mountains, a good 
many tiymenoptera, and one largo Araohnid, described by Mr. It. I. 
Pooock. The only land-shell so far recorded from Basutoland is one 
from Maohachi, described by Mr. Edgar Smith as Achatina Machachansi #, 
n. s}). 

The Basuto deserve every credit for their energy and industry in 
agrioultural development, even though the motive be money wherewith 
to purchase live stook and wives. But when thiB has been said for 
them, with the exception of Huoh enlightened chiefs as Jonathan Molapo 
and thoso of the younger generation who have been highly educated 
by the missionaries, they are far below the natives of the interior in 
that healthy morale which characterizes wild mon. 

All who have travelled in the interior of Africa will have experienced 
the extraordinary hospitality of its peoples, thongh it may he not all 
at once, perhaps, because either the strangers arc objects of terror or 
suspicion, or because they will precipitate hostilities by helping them- 
selves to what they find without first exchanging— what very often are 
the most absurd — preliminary courtesies, or for some other reason. In- 
variably, when once friendly relations have been established, hospitality 
is met with everywhere; whatever the people have in the shape of 
food they bring-jfowls, eggs, vegetables, grain ; in the case of chiefs, 
a goat, a sheep, or a bullock. If such hospitality is withheld, it is 
considered hostility — in faot, a declaration of war, if not explained. 
During my time in Basutoland, it often happened that I slept out where 
night overtook me, sometimes without a bite of food or drink, but never 
onoe did a native offer me anything, uor would they sell me as muoh 
as an egg at any price. On the other hand, from their chiefs down- 
wards, they were not ashamed to beg. Nsani of Maseru came to me 
to beg meat from the oarcase of a Government horse on which I was 
holding a post-mortem. 

A fair test of the African’s status as a man is the standard of virtue 
prevailing amongst his female kind. It used to be said of the Amazulu, 
“ A waggon-load of trade goods will not buy the dishonour of a 
woman 1 ” The same applied to the Nyasa tribes in days gone by. 
Doubtless it still holds good, except in the case of abandoned women 
in the neighbourhood of European settlements. It oannot be said of 
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tho Basuto women, whose immorality ie without restraint What a 
oontrast to the women of the interior, whose modesty is suoh that, even 
when in a European’s employ for quite a time, they will rarely address 
a word to him on any matter however urgent, nor oan they readily be 
brought to reply to a question addressed to them in connection with 
their work or pay ! The result of this polyandrouB propensity on the 
part of the Basuto women is that disease iB exceedingly prevalent. 

The Basuto possess almost none of that interest whioh attaohes to 
wild men. Their natural habits, the outcome of instinct, have been 
lost from oontaot with whites, whoso vices they have absorbed, without 
their virtues. The first impression one has of them is that they are 
a mongrel race, not Bantu, but a oross between these and some xanthous 
people of South Africa, with perhaps some European blood aB well. 
All colours are they — bronze, yellow, and yellowish-white. A common 
feature noticeable amongst them is a long hooked nose, of Semitie 
shape above, having the squat tip and wide-open orifices of the negro. 
Some have hatchet faces, beetle brows, lantern jaws, thin lips, 01 
almost almond-shaped eyes. Bishop Steore’s definition of a “ nigger ” 
as opposed to a “ native ” UBed to be “ a native in European clothing 1 
Dress up a negro with a view to making him as grotesque a figure as 
possible, and you have a very fair idea of tho ordinary Mosuto. A 
tawdry multi-colourod woollen night-cap with a bobbin-like tassel is 
worn, pulled down over the head, covering the brow, the ears — as 
often as not— and the nape of the neck. The only upper garment 
of any sort is a coloured woollen blanket or shawl with fringes, worn 
humped over the shoulders, whero it is pinned by a safety-pin about 6 
inches long, speoially imported for the purpose. Below this are trousers, 
tattored and plastered with patches of cloth of all kinds, retained in 
position by a money-belt, or it may be braces. Clumsy boots, with 
or without putties, or bandages of rags, oomplete the illusion. Figures 
such as these throng the towns and elbow and jostle 'one another in the 
stores, or are to be met on the roads and paths, perohed on the baoks of 
unkempt ponies. No Mosuto will walk a yard if he oan help it ; failing 
a pony or donkey, they will ride an ox or a cow, small boys at play 
even a goat. 

The dress of the women resembles rather that of the Dutch. On 
their heads they wear coloured handkerchiefs tied under the ohin, 
bright oolours, suoh as orange, yellow, and green, being in especial 
demand. The only other garment is a plain print dress, with a shawl 
over the shoulders. Women living in the towns as a rule wear stook- 
inga and shoes. 

The above description applies only to the Basuto as a whole. In 
the oase of some chiefs and of the eduoated members of the tribe, their 
dress is identical with that of the European in the minutest detail , even 
to high linen collars. 
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European settlement? are a pleasing contrast to other parts of 
the country, for they are green oasos in an otherwise treeless waste. 
Many European timber trees and all fruit trees thrive well with little 
care. The oak grows as luxuriantly and twice as fast as in Qreat 
Britain, bearing acorns more than double the normal size. Its timber 
is not as hard, owing to its quicker growth. Sootoh firs- indeed, all 
firs— do particularly well ; also the walnut, Spanish ohestnut, beeoh, 
mountain ash, and black poplar. The willow doeB well in moist land. I 
was disappointed not to see either the elm or the lime. In the residoncy 
garden at Maseru there aro many familiar Bhrubs from homo, including 
lilac, laurel, box, and syringa. Common creepers on the houses of 
Europeans are jasmine (white and yellow), honeysuckle, clematis, and 
passion flower. Privet as a fence grows with great vigour, a mass of 
strong-smelling flower in the summer. Tho quinoe also is largely 
utilized for fenoes, so that, with its handsome and highly edible bright 
}ellow fruit, it is as profitable as conspicuously pretty. Fences of 
cherry are occasionally seen ; one in particular do I remember in the 
Government secretary’s garden, which provided more than one cherry 
tart for the polioe mess. Owing to the complete rest afforded by the 
hard winter, stone fruits grow anyhow, bearing crops so heavy as to 
causo their branches to split under the weight. There are apricots, 
poachos, neotarines, a few plums, greengages, pears, apples, mulberries, 
figs, and grapes, not always, it may be, producing fruit of the best quality , 
but iu astounding quantity . Never anywhere have I seen heavier crops 
of apricots than on some of the trees in the police mess garden at Maseru. 
Bush fruits I saw none, except two stunted gooseberry bushes in the 
garden at Motsekuwa. The strawbeiry is widely distributed. The 
winters are too severe for suoh tropical fruits as the banana, the paw- 
paw, and the custard apple. Lemons do very well at Moriya ; oranges 
are nowhere a suooeSB. Vegetables are somewhat disappointing — perhaps 
because they do not reoeive sufficient care. Cauliflowers, cabbages, 
Jerusalem artiohokes, beans, and asparagus are about tho best. Potatoes, 
as a rule, are very poor. 

The great mistake made hitherto in timber-planting in Basutoland 
has been tho universal introduction of the eucalyptus, with its known 
tendency to desiccate— in a oountry already too dry — and to poison all 
other vegetable growth in its vioinity. The Australian wattle would 
have been preferable. 

FirB would have been best of all, for, though slow growers, they 
thrive oapitally, and, shedding their spines, these retain the moisture in 
the soil after the manner of oooonut-fibre. 

Muoh has been written of the pony of the oountry— that he is a 
paragon of soundness, of bottomless enduranoe, worth any money. After 
ten months' purchasing for army requirements, my expenenoe is, the 
first qualification is rarely met with in adult animals; the seoond 
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results from the spartan rearing, involving the survival of only the 
fittest; and, granted the two first, the third follows as a matter of 
oourse. The Mosuto— after the manner of the native — is a bad master 
to his beast, using him hardly, working him as if regardless of his 
being flesh and blood, and begrudging him any other food than snob 
grass as he is able to piok up for himself. No oompassion is shown for 
either extreme youth or old age. 

By far the most interesting portion of the Protectorate is the moun- 
tainous eastern half, oommenoing about 30 miles east of Maseru, and 
extending to the Natal border. Unfortunately, having my duty to do, 
the most I was able to do was to enter the promised land — in other 
words, to make the asoent of Mount Maohachi and put in three days on 
its slopes. This had been reported to me to be the highest mountain 
in the oountvy, 11,000 feet; but I was afterwards assured by the Bov. 
B. H. Dyke, of Moriya, whose father was the pioneer Huguenot mis- 
sionary in, I think, 1844, that Mount Hamilton, on the eastern border, 
is considerably higher — over 1 2,000 feet, and that Maohachi is not as 
much as is believed by the Protectorate officials. 

Leaving my spare horses and mules at a point about 7 miles from 
the foot of the mountain, and using two ponies for our packs, myself 
and servant, with two natives, walked to the base, and the next morning 
climbed the mountain by a fairly good, though steep, circuitous track 
to a ool some 800 or 1000 feet from the summit, where we put in two 
nights in the open. It was in the rainy season, but, with the exception 
of the first night, the weather was fine, though oold and boisterous. 

From the bare ill- watered lowlands to the slopes of Maohachi, with 
its abundant oloar oold streams, its invigorating atmosphere, its pro- 
fusion of wild flowers, and new forms of insect and animal life at every 
turn, was indeed a delightful change. About half its time the rocky 
peak is hidden in the olouds. During the cold season the snow lies for 
weeks and months on the upper slopes. 

Pclva capreolus are tolerably plentiful at the higher altitudes, and 1 
was glad to have this opportunity of observing them. Like goats, they 
look for danger from below, not from above. From the nature of the 
oountry they frequent they are difficult to approaoh, for the slopes are 
open, steep, and covered with loose stone, and, sound travelling readily* 
the least noiso made by displacing a stone tells its tale. Then from 
the slope above or across a valley comes the weird cry of alarm— 
11 naa ! ” — from a Luck standing motionless amongst rookB the colour 
of his ooat. I have tried to locate the whereabouts of a buok for several 
minutes, during which he has periodically uttered his alarm, but have 
not been able to distinguish him until, in turning to go, his white tail 
betrays bis form. High up on the mountain I remarked a field rat 
with large ears, of which I could not seoure a specimen, having neither 
a gun nor a trap. 
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Wild flowers are in extraordinary profusion— heaths, ixia, gladioli, 
hyacinths, primula), carnations of tiny size, meadow orchids, garania, 
and ferns. 

The summit of Maohaohi is of solid rock, in process of disintegration 
in the alternating heat and frost. Dr. Fiett, of the Geological Surrey 
Museum, has determined a spooimen of this to be amygdaloidal lava, 
containing apophyllite and prehnite, ooated with dark green chlorite. 
Another rook from 1000 feet lower altitude is pronounced by the same 
authority to be ophitio olivine dolerito roddencd by decomposition. 

All over the mountain there are abundant streams of the clearest 
water possible, often flowing over beds or through basins of solid rook. 
Water oozes from under the rocks within 150 feet of the summit. 

Parts of the mountain are sheer precipice, especially to the north* 
west and north-east. From the summit, looking eastward, the view is 
one of magnificent and weird grandeur, a knotted mass of mountains, 
little inferior to Maohaohi, the contour of which no man’s eye could 
define. In the opposite direction, the vast expanse of what in com- 
parison is flat oountry laoks salient features on this aocount, and, at the 
time I viewed it, was much obscured by the lowland haze. 

Muoh has been written in reports of the richness of llasutoland as 
a grain oountry, produoing for its size more maize and wheat than any 
other part of South Africa. If this is to be maintained in the future. 
Home effective scheme must be evolved to preserve the rainfall for the 
laud, and prevent the wholesale wash off and wash out of the Earth's 
surface ever increasingly going on. In the neighbourhood of towns, on 
the roads and traokB, and on slope* denuded of vegetation, watercourses 
are formed — at first the merest orevasses, ultimately beooming huge 
ravines 30 or 40 feet wide and 20 deep, which receive the rainfall of 
a large area of land, bearing this away with little or no benefit to the 
land drained, at the same time washing off its top soil in doing so, 
besides carrying away huge masses of earth from the banks of the ravines 
themselves. What is wanted is to arrest the growth of suoh water- 
courses where formed, and to prevent their formation by enabling the 
land to absorb its rain, which may be done by not denuding it of its 
grass — better still, by planting timber. It is, of course, hopeless to 
look to native enterprise to do anything in this way. Therefore it oan 
only be done by Government, with funds raised by taxation. 

Bridges are badly wanted across the Great Caledon river (where, 
when the river is very high, the pont oannot work), the Little Caledon 
liver, and the Makhaleng river on the north of Mohaleshoek, which, in 
the rainy season, delay traffio for days on end, causing loss of property 
and sometimes loss of life as well. 

It is late somewhat to legislate for contagious diseases, but much 
good might yet result from this, in the case of man and beas*. No 
oountry in all Afrioa could be better off in facilities offered to the 
No. VI,— June-, 1903.] 2 \ 
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natives to eduoate themselves. There are mission stations at every few 
miles — those of the Churoh of England with its headquarters at Masite, 
the Roman Churoh, and, most numerous of all, the Frenoh Protestant 
Mission with its headquarters at Moriya. All are deserving of the 
greatest credit for the pitoh of education to whioh so many of the 
young Tiasuto have attained. 

No man oould desire a healthier or pleasanter olimate than that 
of Basutoland. It nearly resembles what that master man and mind, 
Sir Riohard Burton, has termed the 44 champagne air of the desert.” 
Never does one experience any sensation of lassitude. It is hot in 
the hot season, though not oppressively so. During the summer 1 
was there, the maximum temperature in the low country, i.e. 5000 to 
5500 feet, did not, I think, exceed 94°. The oold is proportionately 
much greater, 15° to 20° of frost not being uncommon, accompanied by 
hail, snow, and cutting windB, fatal alike to man and beast. In June, 
1902, there was just such a spell of cruel weather— hail, snow, rain, 
wind, and frost, in conjunction or rapid suooession, productive of whole- 
sale disaster. There were reported to have died from exposure to it, 
between Aliwal north and the south-west border of Basutoland, some 
twenty-eigbt natives. There was hardly an owner of live stock in the 
oountry who did not suffer heavily. For quite a fortnight the snow 
lay at Mafeteng, altitude about 5100 feet. As 1 b only to be expected 
from the oonformity of the oountry, there are terrific thunderstorms in 
the hot Eeason. If the traveller comes in for one in the Moriya-Masite- 
Kheme valley, he cannot fail lo be impressed by the awful grandeur 
of the elements — the inky blaok masses of clouds rushing together from 
over the mountain-tops, the lurid lightning thrilling him to his marrow, 
the deafening thunder exploding and, as it were, splitting the rooks 
on the slopes above, the rain and wind which he and his horse cannot 
face. For the time being, he realizes what it is to feel at the mercy oj 
the Creator . Luckily, such storms are of short duration ; thirty minutes 
and the worst is over. The difiioulty then is the impassability of the 
streams and watercourses, to say nothing of the slippery state of 
the paths. 


Tub Sebuto Lakouaue. 

On flint hearing Sesuto Bpoken, it appears not to be a Bantu tongue. On 
closer acquaintance, there can be no doubt it is, though of another class to that 
of the tribes of equatorial Afrioa. It abounds in the letters h and o. Many 
words end in -wg. 

Seven classes of nouns only are admitted in what is at present the standard 
grammar, compiled by Mabille and Jaoottet. Myself, I should be inclined to 
revise these by altering the prefix of one, and by adding three more classes : — 

Class I.— Prefix : sing. 44 mo-,” pi. 44 ba- u : motho, batho,® person. 

Class II. — Prefix : Bing. 44 mo-,” pL “ me-” : motsi, metsi,= village. 

Class III.— Prefix s sing. 44 le-,” pi. 44 ma- M : leiba, malba,® blue rock pigeon. 
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Class IV. — Prefix : sing. “ se-," pi. “ li-” : aeolo, liolo, = ant-hill. 

Class V. — Prefix: sing, “bo-,” pi. “ ms-' 1 : bosiu, maBiu f = night. 

Clasb VI. — Having no prefix in the singular : ntsintsi, dintMntsi f = fiy. 

Cl abb VII. — Having irregular plural: leihlo, mahlo, — eye ; loino, meno,— 
tooth. 

Class VIII. — Having no prefix : metsi, — water. 

Class IX. —Infinitives of verbs : “ ho ” ■ ho palama, = to ride, riding. 

Class X. — Locative : “ ha.” 

1 am indebted to Sir Harry Johnston for the insertion of Class X. 


A few common verba are — 

Ho ya = to eat. 

„ nwa as „ drink. 

„ tlisa = „ bring. 

„ tlosa as „ take away. 


Ho hela to cut grass. 

„ Chiba = „ stop. 

„ bitsa - „ call. 

„ lema = „ cultivate. 


At a person's is expressed by “ha.” “Ha Bereng” = “At BorengV” At, 
on, or in a place, by a suffix ending in -nq : “ Thabaneng ” ~ “ On the hill.” The 
usual greeting is “ Dumola I ” or if addressed to a chief or European, “ Dumela 
Morcna ! ” “1 trust you, chief! ” to which the re])ly is a long-drawn “ E — E — E I w 
This, as a rule, is followed by the question, " U ea kae?” = 41 Where are you 
going?” 

As a people, the Basuto arc impertinently inquisitive, questioning one or 
one's followers on meeting, continuing this until they have passed out of earshot, 
or even accompanying one some distance to do so. Many hundreds of times have 
T been obliged to rid myself of noisy inquirers by telling them to go their way 
and leave me to go mine. A common practice is to ask for matches— even to 
stop one expressly for the purpose, by shouting from a distance. 

From this, and from their general behaviour to Europeans in a hundred other 
ways, it is obvious they have not that respect for them which, from contact with 
the tribes of the interior, and even the Zulus, one has come to expect. Familiarity 
with the lowest class of white, some of whom are to be found in Basutoland, has 
brod contempt. 


THE ANTARCTIC EXPEDITION. 

The mails ■which reached this country during ths month of May have- 
brought numerous private letters from members of the British Antarotio 
Expedition as well as the offioial report of Captain Soott. The latter 
will form the basis of the communication to be made by the President 
at the meeting of June 10, on the results of the first season’s work in 
the Antarotio ; hut various details, supplementing those previously 
published, arc to be gathered from the letters above alluded to, extraots 
from whioh have been published in the publio press. The fuller in- 
formation thus available confirms in the most satisfactory manner 
the favourable impression conveyed by the original telegram as to tho 
results attained, both at the base station and during the various 
sledge expeditions. Among the most important geographical results, 

2x2 
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in addition to those previously mentioned, are, in the first place, the 
discovery that Mounts Erebus and Terror form part of a comparatively 
small island, the so-called McMurdo bay being in reality a strait ; and 
in the second the establishment of the faot that a great continental m&Bg 
of inland ice extends westward a considerable distance from the coast, 



HOUGH SKETCH BY LIEUT V W. H UOYDS, SHOWING THE POSITION OIT EREBUS AS D 
TE UllOlt _IBL AX 1) AND THE W1NTLU QUABTLUb OF THU “ DISCOVERY.” 


at an altitude of 9000 feet. It was during the sledge expedition of 
Lieut. Armitage and Lieut. Skelton that this ice-sheet was ascended, 
the accomplishment of the feat entailing the greatest difficulties. The 
party had no dogs, and were obliged to drag their own sledges, which 
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hail to be continually unloaded, lowered down into crevasses 50 to 60 
feet deep, and hauled up on the other side. Arrived at the summit, ono 
man suffered severely from the rarefied air. The extensive character 
of the land discovered during Captain Scott’s southward sledge journey 
* eemB fully borne out by the further details reoeived, and the mountain 
Tanges which traverse it are said to reach a height of 14,000 feet. It 
appears that the land discovered at the eastern end of the ice-barrier is 
distinct from the southward extension of Yiotoria Land, and Captain 
Scott proposes to name it King Edward VII. Land. 

As regards the voyage of the Morning , and the meeting with the 
Discovery , it is stated that the antarctic circle was crossed on Christmas 
Day, three weeks after leaving Lytteltou, tvo islands being discovered 
the same day. On January 3 Viotoria Land was sighted, but it was 
not until the 8th that a landing was effected at Tape Adare. Proceeding 
through heavily packed ice, a party landed at Possession island, which 
was covered w ith penguins. A wido truck had been made by the birds 
to the centre of the island, the larger stones being removed from the 
paths. In the neighbourhood of Wood Imy and Coulman island the ioe 
waB especially heavy. On January 14, a landing- party left a record 
at Franklin island, and four days later letters from Captain Scott, 
which bad been deposited at Cape (Jrozier, were taken off. The 
Morning continued to force her way through the paok, and on 
January 23 sighted the Discovery , which was separated from the relief 
ship by 10 miles of fast ioe, so that the two expeditions effeoted a 
junction by means of sledges. Subsequently some of the ice broke 
away, and by February 26 the distance between the two ships was 
reduced to 5 miles; but not even the heaviest gales did anything to 
further break up the intervening ice-fields. Captain Scott considers 
that the season was exceptionally bad, for last year, after the ono year's 
ice originally found at the spot had broken away, the water remained 
upon for at least six weeks. At the time of writing, shortly before the 
departure of the Morning , the weather was getting muoh odder and 
more blustering. The leader regretted the enforced detention priu- 
mpally on aocount of the waste of time, for all the party remained as 
keen as ever, and had it been possible to return to New Zealand this 
reason, he had fully intended, if possible, to return for a third season's 
work. He says that it would be difficult to imagine a happier or more 
comfortable community, though the relief party saw evident traoes, in 
ihi appearance of the explorers, of the hardships they had undergone, 
the men looking years older than when they set out. The position 
,,f winter quarters was in 77° 51' S., 166° 42’ E. 

Among the incidents and personal adventures described in the 
correspondence, one of the most striking is the experience of a young 
^ew Zealander on the Discovery's staff— Hare by name. He formed 
one of the party sent out in March, 1902, to deposit a record at Cape 
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Crozier, which, as already mentioned, was overtaken by a blizzard 
when not more than 10 miles from the ship during the homeward 
journey. Hare beoame separated from the rest of the party, and, 
becoming exhausted in his fruitless search for the track, fell asleep 
in the snow. He remained asleep thirty-six hours, being soon buried 
in a snowdrift ; but, strange to say, awoke on the seoond day little the 
worse for his hazardous adventure. It was during this same blizzard 
that the seaman Yince lost his life, the party with which he was having 
unwittingly approached a preoipioe, down whioh, being the foremost, 
he must have been precipitated, no trace being discovered of the missing 
man by the search-parties sent out from the ship. 

The scientific observations have been carried on throughout with 
great thoroughness, over twelve months’ continuous work being done 
at the winter quarters, in addition to a considerable amount of magnetic 
work, soundings, dredging, etc., at sea. Mr. Bernaoohi thus describes 
the work accomplished in the field of terrestrial magnetism. “ All the 
international term-days have been kept. The curves are unique and 
of a most interesting nature. The very large annual variation in the 
elements is perhaps the most conspicuous thing, but it iB the individual 
eurve that is so interesting. . . . We have something like 400 magneto- 
grams. . . . The seismograph has been working the whole year, but 
very few shocks and tremors are recorded. Our largest are on May 2f> 
and September 22, whioh seems to correspond with your reoord on 
April 18. There are some irregularities in the line, whioh might be due 
to the Guatemalan earthquake. ... I have also a year’s observations 
of atmospheric electricity.’’ The lowest temperature recorded during 
the winter was — G0° Fahr., or 92° of frost. 


REVIEWS. 

EUROPE. 

Tin: Coal- fields of Scotland. 

* The Coal-fields of Scotland/ By Robert W. Bron, a.m.u .k. London : 

Blackic & Son. 1902. 

In a volume under this title, extending to upwards of 360 pages, and illustrated 
with Bixteen plates giving geological maps and soctions, besides woodcuts in the 
text, the author deals in succession with the coal-fields of all the coal-producing 
counties of Scotland. Thore is also a general chapter on the Carboniferous Forma- 
tion as developed in Scotland, one on the Lothian Oil Shales, one on Undersea 
Coal, and one on the Duration of the Scottish Coal-fields. This last contains a 
variety of historical and statistical matter, the statistics being necessarily to a 
large extent conjectural. In an elaborate table ou pp. 326-398, prepared by the 
author about 1899, and originally published in the Transaction s of the Institute 
of Mining Engineers , vol. xviii., particulars are given as to the estimated quantity 
of coal originally available in every coal-working district in Scotland, a distinction 
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being made between what the oompiler calls “proven 0001 ” and “ reserve coal.” 
Under the head of “ proven coal '* are included all the known workable seams of 
12 feet thick and over, while under that of “ reserve coal ” the author has reckoned 
all tbe seams from 1 foot to 2 feet in thickness and all the seams of the Carboni- 
ferous Limestone lying beneath the Millstone Grit. Taking as h» basis data con- 
tained in the report of the last Royal Commission on coal, he has then calculated 
the total quantity of that coal that has already been worked, and has arrived at 
the conclusion that there remain in round numbers 4036 millions of tons of u proven 
coal at moderate depths ” still available, besides 6994 millions of tons of thin and 
deep seams. In this latter quantity are included one thousand millions of tons 
under the Firth of Forth, the author taking a different view from I)r. Hull in his 
book on ‘ Our Coal Resources/ where the opinion is expressed that coal-mining 
under the Firth of Forth is impracticable on a large Beale on account of the danger 
from water. Undersea workings are already carried on ftom Buokhaven, Wemyss, 
and elsewhere on the Fife shore, and preparations are being made to test the 
workableness of the undersea coal near Cookenzie in Haddingtonshire, a company 
having leased from the Crown the coal for 2 miles under the Firth of Forth at that 
point. Mr. Dron thinks that a fairly Bafe allowance for the extent of coal that 
may be worked underneath that inlet is 3 miles from each coast. According to 
returns which have been collected Binoe 1876, the coal raised in Scotland in the 
itet quarter of last century was produced by the different counties in the following 
proportions : — 


Counties. 

Per cent. 

Lanark 

66-90 

Ayr 

14-35 

Fife and Kinross ... 

11-95 

Stirling 

... ... ii'05 

Edinburgh 

... ... 76 

Linlithgow 

2-80 


Oountle 

I’sr cent. 

Clackmannan 

1*40 

Dumbarton ... 

1*40 

Haddington 

1*20 

Dumfries and 

minor producing 

counties ... 

... ... 0-85 

Renfrew 

0-36 


The Lanarkshire production is still rapidly progressive, but Mr. Dron thinks that 
in twelve or fifteen years tbe most easily wrought seams of that county will be 
approaching exhaustion, and that the manufacturers of the wcBt of Scotland will 
thuB be compelled to fall back to a greater extent on the Ayrshire coal-field, in 
which, he estimates, more coal remains to ho worked than in Lanarkshire. Fifo 
and Midlothian are also likely to be much more productive in the near future. In 
Fife numerous deep bores are being made with a view to the development of the 
deeper Beams. In Midlothian production has been kept back, it seemB, ** by tbe 
very conservative policy* 1 of certain landowners, but this policy, we aio told, haB 
now Icon reversed, and Bteps aro being taken by means of which the output of the 
county should soon be doubled or trebled. As to the time within which all tbe 
remaining coal in Scotland will be worked out, Mr. Dron, like other calculators 
before him, has made estimates on tho assumption of a continually increasing pro- 
duction till the coal has all been removed ; but he adds the unquestionably just 
observation “ that long before these dates are reached, the continued increase of 
the output will have received a check, and that just as the output has gradually 
increased, so also will it gradually diminish.’* There we may leave the matter, 
for we have no means of estimating either when this check is likely to take place, 
or at what rate the diminution will proceed once it has set in. 


G. G. C. 
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India. 

4 Cities of India.’ By G. W. Forrest, c.le. Westminster : Constable. 1903. 

In a fascinating series of sketches of the historic cities of India, Mr. ForreBt has 
skilfully woven together the descriptive and historical material at his disposal, the 
former acquired at first hand during his journeys from end to end of our vast 
dependency, the latter derived from his unrivalled knowledge both of the official 
records formerly under his care, and of the writings of early travellers and 
historians. He is successful in recalling the old-time atmosphere of the events of 
which he writes, and takes h ; B readers back with equal ease to the days of the 
Hindu dynasties of Ahmedabad and Jeypore, the Mogul rulers of Delhi and Agra, 
the early English enterprises at Surat, Bombay, and Madras, the somewhat later 
episodes at Cuddalore and Calcutta, and the Mutiny drama at Luoknow and Cawn- 
pore. An instructive feature is the attention bestowed on the influence which 
geographical position and environment has exercised on the rise and fortunes of the 
cities. The arrangement fa more or less topographical, corresponding as far as may 
be with an imaginary tour through the length and breadth of the country, and the 
book Bhould thus prove a useful companion to the traveller who visits the historic 
sites of the Indian Empire. It is abundantly provided with illustrations of the 
cities, their architectural wonders, and other objects of interest. 

AFRICA. 

British East Africa. 

4 With Macdonald in Uganda/ By Major Herbert H. Austin. London: Arnold. 1909* 
Major Austin’s narrative of his latest exploring journeys in South Africa, 
noticed a few months back iQ the Journal , has been quickly followed by a second 
volume, recounting the earlier events connected with Colonel Macdonald’s expedi- 
tion, in which, as is well known, Major Austin took a prominent part. The com- 
plicated history of the Sudanese mutiny — the greatest danger, perhaps, to which 
British influence in Eastern Central Africa haB yet been exposed — has never yet 
been the subjeot of a full and connected narrative, and the present volume is 
therefore to be welcomed as giving, not only an account of the occurrences in which 
its author took part personally, but afao (though in less detail) of the part played 
by the other members of the expedition and Protectorate officials, during those 
critical months. It may thus serve to remove various misconceptions which have 
been current reepecting these events. It has also an interest from a more strictly 
geographical point of view, especially with regard to the explorations carried out by 
Colonel Macdonald and his coadjutors in the then little-known districts between 
Lake Rudolf and the Kile. Major Austin pays a warm tribute to his leader, t* 
whose fertility of resource, great knowledge of the country, and personal influence* 
with the Waganda, the final success of the operations was, he considers, entirely 
due. 


African Minerals. 

* Les Riohesies M morales de l’Afrique.* Par L. de Launay. Paris : Ch. B6raoger,. 

1903. 

This book is to be welcomed as the first serious attempt to deal with the* 
mineral resources of Africa in a comprehensive and systematic manner. Its 
appearance is very opportune at a time when the air is full of projects, well or ill 
founded, for the exploitation of these resources, and it is particularly valuable from 
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tho unbiased standpoint ot the author-IWeMor at the ‘iScole aupdrieure dee 
Mines —who treats of the questions under consideration from the point of view of 
sober science, and ia fully oonscious of the reserve with which current statements 
as to African mineral wealth must be reeeived. Prom a practical point of view, 
the book supplies a useful summary of our present knowledge respec tin g African 
minerals, each of which, from gold to coal and petroleum, is dealt with in turn, 
while the final chapters discuss the various regions in Africa from the point of 
view of the collective mineral deposits. The book has, however, a further, more 
theoretical, interest# The author ha« previously, in various writings, put forward 
his views as to the importance of the notion of depth in dealing with metalliferous 
deposits, and he now uses the facts observable in Africa aB object lessom, illustrat- 
ing the principles which he considers involved, lie holds that the variation in 
the character of mineral veins according to the depth below the surface is of two 
distinct kinds, which have hitherto been too mnch contused. In the first place, 
there are differences due to the variations of temperature, pressure, etc., at different 
depths at tho time of the original formation of tho veins j and in tho second, sub- 
sequent metamorphism will have operated in the neighbourhood of the surface, 
which will then be, in the majority of cases, totally different from the original 
surface which existed at the time when the veins were formed. It is generally 
impossible to study such variations as we proceed downwards in any one locality, 
bat the writer points out that, as the amount of erosion has differed enormously 
in different areas, we can arrive at certain conclusions by comparing the character 
of the mineral deposits in two regions, in one of which a vastly greater amount of 
material has been removed from the surface than in the other. The African con- 
tinent supplies an excellent field for such studies, by reason of the strong contrast, 
displayed between the ancient mass which occupies its main bulk and the Tertiary 
fcone cf the north, while tho subject has more than a theoretic interest, by reason 
of its obvious practioal bearing. The introductory chapter contains also a useful 
general sketch of Afrioan geology as we now know it. 


Giciiuan South-West Africa. 

‘ Dcutsch-Sudwest Afrika.’ Von Trof. Dr. Karl Dove. Berlin : Siiaserotfc. 1903. 

This little handbook, which forms vol. v. of SUaserott’s 1 Kolonialbibliotbek,’ 
gives, for its size, the most lucid and systematic description of German South-West 
Africa that has yet appeared, the author being, both by his personal acquaintance 
with the country and by his careful study of the existing literature, particularly 
woll qualified to write such a work. After a preliminary sketch of the history of 
the territory, Dr. Dove treats in turn of the broad physical features, the mineral 
resources, the olimate, flora and fauna, and inhabitants, both native and European* 
In describing tho surface features he divides the area into four natural regions, 
each of which has a dietinot individuality. The first of these, the coast strip, 
though generally bare and arid, and showing but small variations of relief, differs 
considerably in its surfaoe, sand being by no means universally present ; it is, how- 
ever, still but imperfectly known, especially in the south. The second, in the 
north and north-east (Ambo Land, etc.), is a remarkably uniform plateau with an 
average altitude of 8000 to 3300 feet, extending from the Knnene to the Okavango, 
ihis altitude 1b not great enough to admit of European settlement, but the dis- 
tiict may serve for plantation purposes. The third region — Herero Land — the most 
important from the point of view of European enterprise, comprises three orographic 
subdivisions, the terrace lands of the north-west, the plains of the north-east, and 
the southern distriots with the best-developed relief of the whole territory. The 
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fourth region is the more arid Nama Land in the south . From the point of view 
of vegetation, the coast strip U sharply contrasted with the other three regions. 
Dr. Dove considers that Swakopmund, in spite of the absence of shelter, is a far 
more valuable position than Walflsh bay, owing to the much greater facilities it 
presents for penetration into the interior. 

MATHEMATICAL AND PHYSICAL GEOGRAPHY. 

Volcanic Studies. 

4 Volcanic Studies in Many Lands/ Tiy Tempest Anderson, m.d , u.sc., p.q.s., etc. 

London : John Murray. 1903. 

The special feature of this book is the number and excellence of its photo- 
graphic illustrations. Dr. Tempest Anderson has been for many years a well- 
known student of volcanic phenomena, and in the course of his visits to the active 
and extinct volcanoes of Europe and North America, has formed a large collection 
of photographic views illustrative of this branch of geological research. Many of 
the most interesting of these are included in this work, by the publication of which 
the author has made a valuable contribution to the literature of vulcanology. A 
word of praise is due also to Mr. Murray for the admirable manner in whioh the 
volume is got up. 

For scientific purposes, a well-taken photograph excels all other kinds of 
illustration in truthfulness and accuracy ; and the study of land-forms lends itself 
especially to this method of elucidation. The Btay-at-home geologist, who ex- 
amines carefully the plates contained in thiB book, cannot fail to obtain clearer 
ideas of the actual appearance of active volcanoes, and of the stages of their growth 
and decay. The author has not entered into the consideration of the more recon- 
dite and theoretical questions involved in the study of volcanio action, but has 
contented himself with depicting and explaining the principal types of volcanic 
structures, lie furnishes, in fact, a series of object lessons, beautifully dear and 
often very striking, of the scenery of volcanoes, with explanations of the manner 
in which the topographic features have been produced. 

The familiar landscapes of Vesuvius, Auvergne, the north of Ireland, and the 
Inner Hebrides are represented by a number of carefully selected examples, but the 
Icelandic views, which were obtained during two visits to that island, possess 
more novelty and interest to the geologist and geographer. The enormous lava- 
fieldB, studded with little cones, are shown in the photographs, and several beautiful 
plates are given of the row of craters which stands upon the Skaptar fissure. Many 
of the great lava-streams are out by fissures of another sort, due to the escape of tlio 
still liquid interior at a time when the surface of the mass had already solidified. 
The unsupported crust has then subsided along great rectilinear cracks, leaving 
cliffs many feet in height, which often show a Btriated faoe owing to the friotion to 
which it was subjected bb the broken mass sank to a lower level. The most oelebrated 
instance of this » the Almannagjd, where the deep valley of the Oxer& had been 
filled with a gigantic coulee of lava, and after the surface had oooled the deeper 
part of the lava-flow escaped. The crust collapsed, unable to support its own 
weight, and left a vertical wall over 100 feet in height, separated by a chasm from 
the remainder of the consolidated surfaoe with which it had at one time been con- 
tinuous. One of these outflow tunnels is shown in Plate LXXII. from the neigh- 
bourhood of Lake Myvatn, and in this case the stream of molten rock entered the 
lake, and, on coming in contact with the water, gave rise to steam explosions, which 
covered the surfaoe of the lava with small secondary craters and spiracles. 

Some of the most successful views given in the book are from the remote 
crater-lake of Oregon, and there are beautiful illustrations of the geysers of the 
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Yellowstone Park and the basalts of the Snake river, Idaho. The volume is thoroughly 
up to date, as it concludes with a few photographs of scenes in St. Vincent, West 
Indies, taken by Dr. Tempest Anderson during last summer, and a fine picture of 
Montagne Feltie in full eruption on the afternoon of July 9, 1902. 

J. S. K. 

Gilueiit’h 1 De Maqnetk.' 

William Gilbert, of Colchester, Physician of London. *On the Magnet ... a now 
Physiology.' London, 1900. Notes on the 4 De Magneto ' of Dr. William Gilbert. 
London: Privately printed. 1901. 

The first of those volumes is a new and careful translation of Gilbert's famous 
work on the magnet, published under the auspiceB of the Gilbert club. The 
translation follows, page for page, the original Latin edition of 1600, the general 
style of the latter being also retained as far as possible. It is printed at the 
Chiswick Press, and the whole “ get-up" of the volume iB most tasteful* The 
volume of explanatory notes, got together mainly through the energy and zeal of 
Prof. Silvanus Thompson, is a most valuable addition to the text, and bears witness 
to an extraordinary amount of research and an unusually extensive acquaintance 
with the literature both of Gilbert's time and the century preceding it. The 
allusions and references in the text are elucidated with great thoroughness, and 
though the greater part of the notes naturally have to do with questions of magnetic 
theory, there are various points of more strictly geographical interest on which 
much light is thrown. Thus the history of the so-called “ loadstone-rock " in 
literature and cartography is fully dealt with, reference being made to the legends 
in lluysch’s map, the supposed northern voyage of Nicholas do Linna as mentioned 
by Hakluyt, and to Peter Planeiub’ location of the rock on his lost map described 
by Blunduville. References are given to the extensive literature on amber and 
the amber industry, and there are useful uoteB on various points connected with 
the compass wad its use, the history of “ wind-roses,” and the various designations 
of the points of the compaBs. The term for the north-west used by Gilbert 
llorrliolybicus — is rarely mot with, though one or two authorities for its use are 
cited. To these might be added a conple of still earlier instances, viz. the chart of 
the coaBt of Sweden from Waghenaer’s ‘Speculum Nauticum’ of 1585, which 
iB reproduced by Nordenskiold in his « Ptriplus,’ and the treatise on the winds by 
Fabritius Paduanius (1G01). The name is also given by Coronelli in his ‘ Kpitome 
Oosmografica ’ of 1693 as the Grroco-Latin term for the north-west wind. 

PbacTU al Astronomy. 

4 Grundztige dor Astronomlsoh-geographisoben Ortsbostimmung auf Forsehuugsreisen 
nnd die Kntwiokelung der hierfUr Maasgotonden mathematish-geometrischeii 
Begriffe.’ Von l'rof. Dr. Paul (iiissfoldt. Mit 95 eingedruokten Abbildungen. 
Braunschweig : Drnck und Verlag von Frledrioh Viewcg und Sohn. 1902. 

There are few men whose training and experience would render them better 
fitted to deal with the subject of practical astronomy for travellers than Trof. 
Paul Giissfeldt. His name has for years past been held in high esteem as that 
of a traveller and explorer of exceptional ability. Ilia surveys in the AndeB, 
West Africa, and elsewhere possess a scientific value and precision far in excess of 
those of the ordinary explorer, whilst hiH long experience as a university lecturer 
on mathematics has given him au insight into the methods of instruction most 
suitable to the requirements of the student who is likely to become a geographical 
surveyor. The work which he has recently published is, therefore, worthy of 
special attention, and will doubtless be read with interest by many. 

It will at once be seen that it differs considerably in design and arrangement 
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from most others dealing with the same subject, which, however useful and 
important they may be in their place as text-books, giving formulas and examples 
of computations, are often unsuited for purposes of instruction from the fact that 
they assume too much knowledge on the part of the student, and fall to give satis- 
factory explanations of the development of the formulas employed. Prof. 
Gtissfeldt, in his * Grundziige,’ begins at the beginning, and from treating of the 
simplest relations that exist between numbers and quantities has endeavoured 
to follow up the mathematical investigations upon which the subjeot of practical 
astronomy is based step by step until he arrives at the conclusions sought and the 
rules and formulas employed in fixing positions by astronomical observations. 
The book, in fact, treatB the whole subject as connected and complete, and 
gives an outline of its development and growth from Its foundations in elementary 
mathematics and geometry to its more complex computations and deductions. As 
its title indicates, it doeR cot attempt to give anything more than an outline of 
the subject, and as the ground covered » decidedly large, it is not surprising to 
find that some matters appear to be too summarily dismissed. More than half of the 
book is taken up with preliminary matter, and this has rendered it necessary for 
the author to condense the latter and practical part, which after all is what the 
surveyor would find more useful. The actual fixing of positions by astronomical 
observations only forms oue part of the duties of a properly qualified surveyor in 
littlo-known regions, and Prof. GUesfoldt would havo added considerably to the value 
of his book if he had dealt also with triangulatiou, and topographic methods best 
suited to travellers, which, Bince the dayB of the pioneer explorer are almost over, 
are of ever-increasing importance. 

The work is divided into twelve general sections, in each of which a definite 
branch of the subject is dealt with. The first is an introductory section treating of 
the elements of mathematics, logarithms, etc. ; the second deals with geometry 
and plane trigonometry; the third with the foundations and facts of practical 
astronomy, such as the figure of the earth, axis of rotation, circles of the heavens, 
parallax, spherical co-ordinates, etc. ; the fourth with time and time measurements ; 
and the fifth with spherical trigonometry. After these follow BectionB six to twelve, 
which deal with the practical side of the subject, and show the application of the 
information imparted in the previous section to the various formulas employed ia 
fixing positions, adjustments of instruments, etc. 

Although treating of the elements of the subject, in many respects Prof. GUss- 
feldt's book is far from au elementary work, yet it could not in any sense be 
considered to supersede the exhauBtivo and excellent treatises on Practical Astronomy 
that already exist, for there are many matters that are not dealt with at all in these 
pages ; nevertheless, according to the author’s avowed design and purpose, it deserves 
to occupy an important place as a good introduction to the whole subject, and as 
such it will doubtless be found useful by many. In future editions it would be 
well if some of the chapters could be amplified, and if its scope oould be extended 
to render it better suited to the present requirements of the surveyor in imperfectly 
known regions. 


CARTOGRAPHY. 

FRENCH MlLITAUY SURVEYORS. 

Ingdnicurs G&igraphcs Mllitalres, 1621-1831/ fitude Historique, par Lo 
Colonel Bertbaut, Chef de la Section de Cartographic. Paris, 1902. Impriraerto 
du Service Geographiqcc. 

This book is a sister work to that previously published by the same author, 
‘ La Carte de France/ The earlier issue dealt with the history of map-making in 



REVIEWS. 


605 


France ; the present one is devoted, to the study of the origin, the fortunes, the 
performances, and the eventual disappearance of the remarkable body of men to 
whom the maps of France and her colonies are due. The author has drawn the 
information contained in hie two large volumes from the archives of the Ddpot de 
la Guerre, from whioh source also are taken the numerous specimens of maps and 
plans with whioh they are illustrated. Colonel Berthaut's authority for all he 
relates is, therefore, unimpeachable. 

The book, as pointed out by General Bassot, the dlrectcr of the Geographical 
Department, in a preface which he contributes, is not one to be taken up and read 
through from end to end. It is rather a collection of important and interesting 
historical records, and is mainly useful as a work of reference, to the value of which 
the full table of oon tents and alphabetical Index largely contribute. 

The first attempts at detailed topographical surveying date from the seventeenth 
century. The pioneers of map-making were Gustavus Vasa in Sweden, Radziwill 
in Boland, Soheuohzer In Switzerland, Apian in Bavaria, Vischer in Austria, 
Muller in Hungary, Borgonia and Chaffrion in Italy. In Franco, Jean Leclerc, in 
KilO, presented to Louis XIII. a map of the oountry in nine sheets, engraved on 
wood. 

Military topography at this early date waB confined to tho production of 
sketches not to scale, with heights shown in false perspective. The examples, 
however, of the style by Beaulieu and Sebastian Leclerc, which tho author gives, 
are decidedly graphic, and, in their way, works of art. 

The origin of the corps of lngenicnr* Gfographe* is the same ss that of other 
branches of tho engineers. During the first half ot the seventeenth century, officers of 
special qualifications were taken from the Infantry, and were employed on engineor 
work as Ingenieurs tuu fortification s, Ingcnieurs ties camps ct de* annres , hiyvnicui - 
ordinaire « du Hoi, Ingeuieur* gevgrnphe*. Beaulieu in 1G39 wan described as 
Jngenieur et Geographe ordinaire du Hoi, and was probably the first to bear the 
title. 

From the institution of the corps until the year 1809 the Ingcnieurs Quographes , 
though charged with duties of the highest importance, and exposed to more than 
the ordinary risks of military service, had not the status of combatant officers, and 
were debarred from the prospects of promotion, and the rewards which fell to their loss- 
deBerving comrades. In time of war they were called upon to execute reconnaissances 
in front of the army of distriotB as little known as Central Africa is to-day ; to 
provide sketches of the projected line of advance ; and to furnish all military 
information of the routes. They had also to make plans of battlefields, sometimes 
before the opposing forces had closed, sometimes after the battle bad been fought. 
In peace time they were engaged in surveying tracts of country, in sketching 
routes, and in compiling information concerning districts whore operations wore 
probable at some future date. In fact, they acted as an intelligence department, 
though dealing mainly with topographical matters. 

The author divides bis retrospect into eight periods, the first four ranging from 
1G24 lo 1715, from 1715 to 1750, from 1760 to 1777, and from 1777 to 1791, and 
the last four covering the Be volution, the Consulate, the Empire, and the Restoration. 

It Is Interesting to learn that, so early aB the middle of the eighteenth century, 
the Ingcnieurs GCographe* did much valuable work in the French colonies and 
in foreign lands. They produced maps of Pondicherry, Trichinopoly, of the 
iKJundaries of Canada, Bio do Janeiro, French Guiana, Guadaloupe, Martinique, 
St. Lucia, St. Domingo, Surinam, and other places. A century and a half later 
Great Britain has not decided that such a work with regard to her own transmarine 
possessions is worth the expense involved. 



666 


REVIEWS. 


Napoleon attached the greatest importance to the work of the Tngdnicur* 
GeograpJies, though his references to that body, quoted by the author, are coached 
in terms neither complimentary nor appreciative. The Great Master of War, to 
whom time was always a matter of the first consideration, had little patience for 
the delays incident on the production of an original sketch, and still less for those 
duo to the processes of reproduction. Iiut Napoleon himself was one of the 
principal difficulties with which the corps had to contend. The author relate* 
that, during the campaign of 1813 in Silesia, a waggon containing maps having 
been lost, it became necessary to Bend to Paris by special express for all available 
topographical information. The only map in the possession of the department, of 
which a rough tracing for the engraver had been taken, was sent, and Napoleon, 
once in possession of it, refused to give it up, although, without it, it was im- 
possible to proceed with the engraving. After it had been in his hands a month, 
the chief of the Topographical Department ventured to ask for it ; but before ho 
had uttered two words, Napoleon stopped him with “ Vom raisonnez comma un 
Ingmieur Geographc vouh! • Vai bettnin de lovt, eplua mime, e'il y en a.” 

Napoleon, however, was the firBt to grant military rank to the corps, in 1809, 
and he decreed about the same time that it was in future to be recruited 
exclusively from the lilcole Polytechnique. 

AmongBt the most important topographical results of Napoleon’s time was tho 
map of Egypt, on a soale of in forty-Beven sheets, whioh is to this day 

a standard work. It was compiled during tho Consulate from sketches made by 
the French troops during the occupation of Egypt, and from all available documents 
both ancient and modern. The engraving was completed in 1808 ; but Napoleon 
then directed that it should remain a State secret document. In 1814 it was 
decided to publish the map, but it did not come into the handB of the public 
till 1820. 

In 1831 the corps of Ingenieurs Gttoyraphe* ceased to exif t. ItB members were 
incorporated into the General Staff* of the army, and under another title their 
work » continued at tho present time. Colonel Berthaut is not in favour of the 
reconstitution of a special corps of topographers on several grounds, but mainly 
because, in the interests of tho education of officers in general, it is better that 
the study of topography should be encouraged amongst all ranks than that it 
should be restricted to a selected body. Whilst agreeing in this view, it is 
difficult to avoid tho conclusion that the institution of tho Jngenieura Geographer 
in France has had much to do with tho leading position she has taken in matters 
of topography, and with the example she ha* offered to other nations by giviog 
to the world maps of all countries in which her soldiers have served. 

J.K.T. 

A Cartographic Annual. 

‘ L’Annue Cartographiquc. Supplement annuel it touted les publications de Geographic 
et do Cartographic.’ Dressd et rddige sous la direction do F. Schrader. Douziferao 
supplement contenant lee modifications geographiques et politiques des aundos 
1000-11)01. Paris : Ilachette ct Cio. 1003. Price 3 /r. 

This useful publication has now reached its twelfth year of issue, and In the 
present number the principal geographical explorations during the years 1900-1901 
are dealt with. There are three sheetB of maps, one devoted to Asia, anothor to 
Africa, and the third to America. Upon the first there ore four maps and an 
inset showing the route and surveys of tho Kozloff expedition through Mongolia 
and Tibet, those of Mr. B. Logan* Jack in Secbuan and Yunnan, and of Mr. Barclay 
Parsons from Honkau to Canton. There is also a small map of the French rail- 
way under construction between Lao-Kai in Tonklng to Yunnan. The seoond 
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dheet contains a general map of Africa, illustrating the progreBB of railway develop- 
ment in 1901, maps showing the routes of recent explorers in the region of the 
upper Nile and Southern Ethiopia, the route of Mr. 1\ H. Selby in North-Eait 
Rhodesia, the explorations of MM. Bos and Super villa in tho region of the upper 
Ubangi, and of M. Lesieur in the French Congo district. On the American sheet 
there are maps of Canada and the United States, showing the progress of the 
Government surveys j Honduras, from the surveys of Dr. K. Sapper; and a part of 
Eastern Bolivia, from the maps showing the explorations of Colonel J. M. Pando 
and Sir Martin Conway given in the Geographical Journal . It is interesting and 
Batisfictory to note that no less than five of the mapB contained in this issue have 
been takon from those published In the Geographical Journal, in addition to which 
there is other evidence of the fact that this Society’s publication has been freely UBed. 

Upon the back of each sheet is given a short description of the maps and an 
account of each of tho explorations and Burvoys they illustrate. It is clear that 
M. Schrader has made good use of tho very limited spaoo at his disposal, and the 
leading geographical facts connected with the various journeys are mentioned. 
The remarkable error of about two degrees of latitude which oxists in the original 
maps of the southern section of tho Kozloff expedition is referred to, and other 
matters of an interesting and important character are dealt with. Altogether the 
present issue of the • Annes Cartographique ’ w,ill doubtless prove useful for general 
reference, and it is only to he regretted that it is not further extended and rendered 
more complete. 

GENERAL. 


Naturalist Travel. 

4 Aus don Wonderjuhrcn eines Naturforschers.’ Von Ernst Hartert Ik'illa, London, 
and the Hague. 1901-1902. 

This is a readable volume, made up of sketches of travel, mostly in the tropics, 
undertaken in various years from 1865 onwards, for purposes of zoological collect- 
ing and research. In tho year mentioned the well-known German explorer, I 1 lege , 
was organizing bis last fatal expedition to the regions of the Niger and Benue on 
behalf of tho Gorman African Association, and Mr. Hartert, thou a young zoologist 
eager to make acquaintance with the marvols of tropical nature, vdunteere o 
accompany the party as collector of natural history specimens. Another volunteer 
was Dr. Staudinger, to whom and Mr. Hartert it eventually fell, owing to the ill- 
now of other members of the expedition, to carry through the most important part 
of Its programme— the Journey from the Benue overland to Kano and Sokoto, for 
the presentation to the Emirs of those oltiee of letters from the German Emperor, 
l’he account of this journey forms the first item In tho present volume, and tb» 
most important from a geographical point of view. The Dausa oountnes were 
then much lew known than at present, and as the route from Zana to Sokoto was 
one which had never been traverwd by a European, the results were of some 
importance. They have, of oourse, been long since made publio, both in scientific 
papers and in the work of Dr. Staudinger published m 1880, but Mr. 
observations on the country traversed, its natural history, people and prospects, are 
of interest at a time when so much attention is being directed to the oountnes in 
question. The main ornithological, botanical, and other scientific results of the 
journey are recorded in special chapters. Some of the Mllections h . aTe “^°f*'“*^ ly 
been dispersed without being properly described, and so httie is reaUy known of 
the zoology of the Hausa countries that Mr. Hartert prcmtwe » ridth^wt to any 
naturalist who may make use of the newly gained facilities for "““ h 

Other journeys dercribed in the volume took the author to south-east 



668 


THE MONTHLY RECORD. 


Asia (India, Sumatra, and Perak, described as a veritable naturalist's paradise), 
the West Indies, the Canary islands, and Morocco, and though these of course 
yielded no geographical novelties, the narrative is always interesting, and shows 
once more the advantages which a scientific training affords to a traveller, both as 
regards his own enjoyment and his power of supplying instruction to the public. 

Early Voyages. 

* An English Garner. Voyages and Travels mainly during the 16th and 17th Centuries ' 

With an introduction by C. Raymond Beasley. Two vole. Westminster: Con- 
stable. 1003. 

Those volumes consist of a reprint of the early narratives of travel contained in 
the ' English Garner,' issued by Prof. Arber between 1877 and 1800. They were 
there interspersed among other early literature, but have low been placed in a 
separate section of their own, and their re-issue in this form will no doubt be wel- 
come to such readers among the general public as may wish to gain a general 
knowledge of the work of early English travellers without referring to such bulky 
and expensive works as Hakluyt’s Voyages or the publications of the Hakluyi 
Society. Mr. Beasley's introductions, which are judiciously concise and to the 
purpose, will be an assistance to a right comprehension of the individuality of the 
travellers, the circumstances under rihioh the journeys wore made, and their con- 
tribution to the extension of knowledge. The greater part of the narratives arc 
from Hakluyt (e.g. those of the Hawkins' voyage*, Thomas Stevens' voyage to 
India, Cavendish's voyage round the world, etc.), but a condensed version ot 
Lineohoten, Wright’s i Voyage of the Earl of Cumberland to the Azores,' Knox's 

* Captivity in the Highlands of Ceylon,' and some others, are alao included. The 
modernizing of the spelling 1 b perhaps to bo regretted os detracting somewhat from 
the old-time flavour afforded by the narratives in their original form. Due though 
it may be to a lamentable (V) want of education, the quaint spelling of the old writers 
helps the reader not a little to transport himself back into the atmosphere ot 
former times, which is to many one of the chief charms of such old narratives. 


THE MONTHLY RECORD. 

EUROPE. 

Changes on the CoMt’line Of Brittany.— Various phenomena on the west 
coast of Brittauy have led some writers to conclude that a gradual sinking of the 
land haB been, and Btill is, taking place on that coast. The main reasons fur this 
belief have been (1) the receat separation fiora the mainland of the archipelago ot 
small islands to the south-east of Ushant ; (2) the existence of submerged forest at 
Treompsn, Goulvon, and other points along the north coast of Lion ; (3) the occur 
ranee of supposed megalitbio monuments below high-water mark, together with 
the legends respecting the ancient destruction of cortain towns, and the actual 
engulfment of Trloultiu -Pin march about 1530. In a note contributed to the 
Annulet de Orographic (January 15, 1903), Prof. C. Vallaux shows reasons f.r 
doubting the conclusions drawn from each of those lines of argument, holding that 
the observed facte can bo quite well explained as the outcome of marine erosion and 
allied phenomena. He points out that the former plateau, of which Mo'dae and 
the other islets south-east of Ushant are the scanty remnants, was composed of tte 
granites injeoted into the core of the primitive Leon anticlinal, which are particu- 
larly liable to degradation, as is to be seen in the “ G^ve de Goulven," where an 
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aroi of 20 squire kilometres of a similar granite has been entirely reduced to sand. 
As regards the submerged forests, lie quotes a description by the careful observer 
LaFruglaye (1811), as proving that the trees grew in a moist and spougy soil, 
hardly raised above sea-level ; and maintains that an invasion of the sea could well 
ho brought about in such cases by the erosion of a previously cxUling barrier m 
ilw* landward displacement of a line of dunts. The same explanation would apply 
to the now partially submerged monoliths, to far as these arc* genuine, while many 
supposed monuments of tho kind are really, it is held, the result of natural forces 
The legend respecting ancient cities (Yp, Tolente) arc also discredited. The writer 
does not deny that occasional movements may have taken place, but lie maintains 
mat these were entirely local, and did not affect the whole area at the same time. 

The Popovo Polje in Herzegovina,— Dr. F. Katzer gives in Ufoim * 
f'°h No. 12) an interesting account of the Popovo “jioljo,” which occupies 
the north-western end of a depression in the Karst region of Bosnia and Herze- 
govina, of which tho total length is some .10 miles, the breadth varying between 
1 and , r >. The central portion of this depression is more elevated than tho two 
ends, which are both occupied by poljes, but the wholo is traversed by the 
Trcbinjcica, which makes its exit from tho limestone as a considerable stream at 
the upper end of the valley, and resumes its underground course at tho lower end. 
in Mimmor the polje is drained by this and other underground channels, and the 
tcitilo deposit left by the water is then cultivated; but in autumn and winter, 
when the channels are unable to carry off the excess of water faBt enough, tho 
polje is converted int> a lake J10 feet deep in places. The area is liable to bo 
Hooded at any time of the year, and it has been known that cultivation has been 
impossible for several yoaiB together. Bisidcs tho channel by which the Tn- 
binjoica makes its exit, tho principal outlet for the water is tho Dolja&nica "ponor,” 
hut as its mouth is some 25 feet above the level ot the nearest point of the 
Ticbinjftca, the inundation readies a certain point before it comes into play. 
Dr. Katzer discusses the modo of origin of the depression, which has all the 
characters cf a transverse valley, and muBt onginally have been drained by a 
hub-aerial stream. lie concludes that tho basin was cut off from connection with 
the sea by the elevation of the intervening anticline, with which the wearing 
down of the former river-bed could not keep paoc. This must have taken place 
at the end of the Pliocene period, or even later. 

Distribution of Population in Wallaobia. — M. Emm. do Marionne has 
investigated the distribution of the poople of this province, drawing hiBdnta chiefly 
lr om tho results of the census of 189‘J and the Tmlicaior al co/nunehr urbnm 
r umle, His map, published in the bulletin of the Roumanian Geographical 
Society, is based on natural districts, and the towns are distinguished by various 
*i?ns according to their populations. Bukarest, the capital, contaius 282,071 
inhabitants, and there are, besides, five towns of more than 40,000 inhabitants, six 
with more than 20,000, and fifteen with more than 10,000, the aggregate popu- 
lation of all these constituting about nineteen per cent, of tho population of Wal- 
lochia. The province is, however, almost entirely agricultural, and tho t jwqs are 
father huge villages with few continuous streets, and the inhabitants of tho 
suburbs gain their living by agricultural pursuits. Therefore, in calculating tho 
district populations, M. do Mortonne has not entirely eliminated the towns, but hoe 
included a certain part of their population in the country population. For instance, 
the Bmall towns of 6000 to 20,000 inhabitants are reckoned at 6000 eaoh, while for 
the highest class of over 200,000, containing only one town, Bukarest, 20,0C0 is 
taken. As the Bukarest municipal area covers 55 sq. kiloms., the density on this 
basis is less than 4Q0 to the square kilometre (941 to the square mile), or not 
No, VI,— Ji'NE, 1908.] 2 Y 
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greater than that of some of the upland valleys. Thus reduced, the population of 
Wallachia is 2,001,020, and the density 30*5 (102 to the square mile), while the 
density with the whole population of the towns included 1 b 60 (129 a 5 per square 
mile). There are in Wallachia two chief zones of high density, the one skirting the 
foot of the Carpathians, the other following the course of the Danube. The former 
is the region of the earliest settlements, is particularly fertile and well watered, and 
contains the mineral wealth of Rouraania, salt and petroleum, while the Danube 
valley is not only a great commercial highway, but is also well supplied with 
water, which, on the diluvial terraces to the north, has to be drawn up from deep 
wells. In the upland zone the density is 1-12 to the square mile; in the Danube 
valley it is reduced by the marshes of Balta to only 75*4. The diluvial terrace 
has a fertile soil, but an insufficient water-supply ; nevertheless the density of 
population reaches 102'G, about the average for Wallachia. The hilly region, with 
43 per cent, of the total population in 30' 7 per cent, of the area, haH a density 
above the avorage, while in the mountains there are only 12*2 Inhabitants to the 
square mile, closely concentrated in the valleys. In much the same condition aro 
the low terraces of Baragan and Buzeu, whero water is hard to obtain except in 
the valleys. One of the most densely peopled districts of Wallachia is the Frahova 
valley, with 19,000 inhabitants and a density of 9G1. It is the great centre of the 
petroleum industry, and since the Predeal railway has been opened, one of the 
most frequented international routes in the country. The Teleajna valley is 
almost as thickly peopled, owing to the immense fertility of its soil. M. do Mai- 
tonne also shows the grouping of the population by a map based on the average 
population of the Mun , a eubdivison of the Commune, in each region. 

ABX1. 

Explorations in Alia Minor.— Dr. Leonhard, of Breslau, has extended his 
investigations iu Northern Asia Minor (Geographical Journal , February, 1900, p. 
175) to the examination of the ancient tombs in the region. His results, published 
in the eightieth annual report of the Sc Ides i when Geaelhchaft fur vatcrlandhche 
KtiUitr , under the title “ Paphlagonische Denkmaler (Tumuli, Felsengriiber, 
Befestigungen),” deal specially with tumuli and rock tombs, the two kindB of 
burial-places which distinguish two ancient civilizations found in Asia Minor. 
Tumuli occur only in the great plains. Ramsay, and later A. Koerto, found them 
in ancient Phrygia; Leonhard now Bhows that they exist in Paphlagouia, 
extending their range considerably to the north-east. According to Herodotus 
(v. 8), this mode of sepulture was in use amongst the Thracians on the western 
side of the Black sea : the body of a nobleman was buried or burnt, and a largo 
‘tumulus heaped upon tlm spot. The custom was thus probably introduced into 
Asia Minor from Thrace, and is an importation. The rock traibs, on the other 
hand, are peculiar to tho peninsula ; they are only known elsewhere in Egypt, of 
the time of the middle kingdom. Their use may have been due originally to 
tho large number of natural cavities occurring in the rocks of Asia Minor, 
especially the limestones and recent eruptive rooks. The rock tombs of Paphlu- 
gonia are probably the most ancient ; they were first discovered by Hamilton 
in 1835, and worked out systematically by Hirscbfeld. Leonhard regards thorn 
as remains of an independent development from Hittite practice, the relation 
of which to the ancient Babylonian civilization has recently been demonstrated by 
E. Chantre. Leonhard finds evidence of the Hittite style of the Paphlagomau 
tombs in two chambers discovered recently by himBelf, one at SalarkGj, and the 
other at Suleimankoj. Both have the peculiarly appropriate positions, in harmony 
with their surroundings, cl aractcrietic of the Paphlogonian tombs. Although 



THE MONTHLY RECORD. 


•»71 

the point is hardly geographical, it in interesting to note that Leonhard believes 
one of the piotures in the antechamber of the Ealekapu tomb to represent a 
unicorn ; this would be the oarlieBt record of the fabulons animal, which is chiefly 
found in the pictures of the Middle Ages and in English coats-of-arms. Nearly all 
known heraldic beasts occur in Hittite art, including the prototypes of the Russian 
and Austrian double eagle. The geographical nature of tho oountry, with its steep 
forcat-clad slopes to the Blaok sea, prevented the Greek colonies (Sinope) from 
•extending their influence into the iuterior in pre- Alexandrian days ; on the con- 
trary, traces of Hittite civilization made their way through l’hrygia to Greece, 
where the Mycenaean culture shows unmistakable signs of relationship to the older 
or contemporary culture of Asia Minor. The irruption of the Cimmerians seems 
to have marked the end of the development of culture in Paphlagonia and Cappa- 
docia, hence the last Paphlsgonian rock tombs are probably not older than 700 n.c. 

Explorations in the Kashmir Himalayas.— One of the finest but least- 
known mountain groups in the Kashmir Himalayas is that of the Nun Kun, which 
culminates in the twin peaks of Sor and Mor, bath nearly 23,500 feet high. This 
has lately been explored by Dr. A. Neve and tho Rev. 0. E. Barton, tho former of 
whom describes the journey in the Alpine Journal for February of this year. The 
time occupied by the trip was only a month, including the route from and to 
Srinagar across several snow-paBsop, so that a thorough exploration of the district 
was impossible; nor was any attempt made on the peaks themselves, which have 
generally been put down as inaccessible by reason of their vast outlying precipices. 
Nome additions were, however, made to our knowledge of the topography of the 
district. From Sum, where a set of sturdy Ladnki porters were taken on in place 
of the Kashmiris, the route lid first east-south -east up the valley of the Suru river, 
ind then south up that of its tributary the Shafat-chu to the foot of the great 
glacier which descends on the east of tho Nun Kun. From the summit of the 
I’ukartso La, on tho spur which causes the Suru to make a wide sweep to the Bouth, 
one of the grandest mountain views in the world is obtained, the more southern of 
the twin peaks standing out clearly by itself at the head of the great Ganrl 
glacior, and presenting from this sido a dome-shaped outline. In the Shafat valley 
it was found that tho main glacier extends 2 or 3 miles lower down than it 
is marked on the Survey map — a fact which is not wholly to be explained by a 
recent advance, though of this there were some traces. Tho glacier was followed 
up to the snow-field between the two peaks, a night being spent at 15,000 feet, 
and 18,000 feet reached the next day, tho last part of the route being up a great 
doping ice- wall. Returning to Suru, the travellers made u fresh start in a southerly 
direction, in part along the bend of tho Suru river, which here flows in a natural 
tunnel, covered in by fallen bouldurs. Ascending to the rocky ridge, called by tho 
guide the Sentik La (16, 500 feet), it was found that 1) 41 of tho map is merely tho 
west buttress of the great dome of the Nun Kun, which rises on this sido from a 
^now-field nearly 19,000 feet above tho sea. To the south and west tho travellers 
looked, not, as might be supposed from the Survey map, down into the Ward wan 
valleys, but on to a vast snow-field, which runs down west from Nun Kun, and is 
in places 2 or 3 miles wide. Beyond this tho Barmal La was crossed, and a 
descent made in safety, though with Borne difficulty in the case of the laden porters, 
into one of the deep Wardwan valleys, and so via the Mongil and Margan passes 
to the valley of Kashmir. 

AMIOA. 

The Semna Cataract of the Nile .— a careful study of the Nile rapids at 
Semna, between the second and third cataracts, has lately been made by Mr. J. 
Ball, of the Geological Survey of Egypt, with a vie v to throwing light on the 

2 Y 2 



672 


THE MONTHLY RECORD. 


phj siuiil changes which have taken place within the historic period. The roBulttj 
are put forward in a paper published in the Quarterly Journal of the Geological 
Society for February 10, 1003 (vol. lix. part i.). It was first made known by the 
researches of Lepsius during his expedition of 1842-1G, that the then high-water 
level of the Nile at Semna was about 24 feet lowor than the level indicated by the 
sculptured markB on the rookB at Semna, and the problem presented by this fact 
was in I860 suggested by liorner, a former president of the Geological Society, as 
an interesting subject for elucidation by any geologist who might visit the spot. 
No such investigation seems, however, to have been made until the visit of Mr. 
Ball last year. Above and below the site of the temple ruinB at Semna andKutnna, 
the Nile has a breadth of about 1300 feet, but betwoen the two temples a narrow 
band of bard red and grey gneiss forms a natural barrier across the stream. At 
high Nile the river flows over this banier with hut slight diminution of width, 
though with increased velocity and violent eddies, But at low Nile tho gneiss 
band entirely bars the stream, except for a narrow central channel about 130 feet 
in width. Tho gneiss of tho barrier is very hard, with well-marked foliation 
planes striking parallel to the direction of the river. Tho portion laid bare at low 
water is honeycombed with large pot-holes, which bear witness to tho powerful 
grinding action of tho stream in flood. No trace was found of the existence of a 
soft basic dyke such as accounts for most of the channels at Assuan, and Mr. Ball 
is of opinion that both the de< j p central channel and the smaller channels, filled 
only at high water, are due simply to the erosive action of the river, the flow of 
which coincides in direction with the strike of the foliation planes of the gneiss. 
He considers that the change of level above alluded to (which haB taken place 
within a period of about 4200 years) can bo quite well explained as a result of the 
wearing away of the barrier by erosion. The vertical extent of Buch erosion works 
out at about 2 millimetres per year, which corresponds to the removal of only 3 
milligrammes of rock per ton of Hilt-laden water, and of this Mr. Ball thinks that 
at least two-thirds iB accounted for by the pot-holing action. Similar studies at 
other points have thrown much light on the past changes in the course of the river *. 
and from the deep soundings which have been found below tho now darn at Assuan, 
it seems possible that the classical descriptions of the Assuan cataract as a distinct 
waterfall may have more foundation than has been supposed. 

Surveys on the Upper Nile. — With reference to the surveys lately executed 
by Major Delme RadcMe iu tho Nile province of the Uganda Protectorate (ante, 
p. 1(12, and map), a correspondent points out that a survey of the Nile below its 
exit from the Albert Nyanza waB carried out by General Gordon, when governor 
of the Egyptian Sudan, and that bis original map was in the hands of a Belgian 
missionary not many years ago. Maps showing the results of Gordon’s survey 
were published in vol. i. of tho Bulletin of the Khedivial Geographical Society, and 
(on a reduced scale) in vol. xlvi. of tho Journal of our Sooiety, as well as in the 
Geographical Magazine for 1877. It is also pointed out In Globus (No. 14, 1903) 
that the surveys executed by Emin Pasha in the equatorial province, though not 
hftsed on astronomical observations, agree on the whole well with those of Major 
liadcllffe, both as regards the positions of Dufile, Fatiko, and Fadibek, the altitudes, 
and the course of the Nile between Dufile and the Albert lake. In particular, tho 
courses of the Ateppi, Unyame, and Eyuppe agree well in the two surveys. 

Balloon Experiment in North Afrioa.— The .French officer generally 
known by the nom-Je-phnuc of Luo-Dex bas for some years been attacking the 
problem of the possibility of crossing the Sahara in a balloon, and for the purpose 
of experiment, he. at the close of last year, with several coadjutors, went to Gabes 
with a view to launching a pilot balloon in the hopes that it might be taken by 
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\lie lcoal wind currents into the region of the trade winds, and so he carried acres* 
■the Sahara to Timbuktu ( Tour <hi Monde, 1903, No. 12). This result was not 
attained, though the balloon made a journey of several hundred miles before 
coming to tho ground in Southern Algeria. From the direction taken by it in its 
voyage, it appears that the wind, which often blows steadily in winter in the 
neighbourhood of Gabes for considerable periods, assumed an easterly direction 
above tho SAnds of tho great Erg, and, carrying the balloon westward in about 32°, 
finally veered still more and carried it nerthword to ft point on the Wed Jedi, a 
little north of 31°, when it was brought to the ground by the Arabs by means of 
the guide-ropes. A similar attempt might in other circumstances meet with sue- 
1 ‘cfp, for, as the influence of the regular trade winds begins to bo felt in this region 
in about 30°, the local currents would have to be maintained only home 2 n further 
to the Bouth in order to bring a balloon within tho sphere of action of tho trades. 

Prof. Fiioher’s Explorations in Morocco.— Prof. Theobald Fischer’s 
important researches in the Atlas Vorland of Morocco are completed by tho 
acoouut of his third journey in that regioD, published in the Mitttifunt/m of tho 
Hamburg Geographical Society (vol. xviii.). Tho journey, which extended over 
some three and a half months, was made in the early part oi 1901. Pi of. Fischer 
was accompanied by Dr. Wcisgerber, who had bi.cn in medical practice for four 
years in Casablanca, and was familiar with many aspects of the region traveled, 
and by Dr. G. Kampffmeyer, of the University ot Marburg. Tho main object^ ot 
tho expedition, which were for the most part successfully accomplished, were tin* 
examination of the fertile “black eaith” region in the coast provinces Abda, 
Dukkala, and Schauis. Each province was crossed once from the coast to tho 
interior and back. Another feature was the exploration of the unknown course ot 
the Um-er-Hbia below Moshra-esch-Sohaf r, where Trof. Fischer h «d to leave the 
river in 1899 ; this also has been substantially completed, although it was impos- 
sible to keep to the stream closely throughout, on account of the difficult nature 
of the country. As a type of the land-form found, the river-loop at Bu-el-Awan 
was minutely surveyed on a scale of 1 : 100,000 Iiu-el-Awan is a ruined fortress, 
which has not hitherto been visitod by a European, although in tho end of tho 
eighteenth century Dr. LempriSre taw it from a distance. In view of the important 
commercial relations existing botween Hamburg and Morocco, Trof. V ischcr devoted 
special attention to the trade possibilities of tho country, making con&i era o 
htays in Mogador and Casablanca, and drawing a new plan of the lonner town on 
a scale of 1 : 10,000. The excursions into the interior also gave an oppoitunity ot 
adding considerably to our knowledge of the provinces of Sohedma and Ahmar. 
vSchedma is a relatively poor province, of which Mogador is the capital. Ahmar 
belongs to tho second step of the Atlas Vorland, rising steeply from the plain ol 
Abda to a height of about 400 metres, and having the Zyraa lake as us chief 
i future. Two minor objects of tho expedition had to be abandoned, chielly on 
account of political difficulties: tho making of excavations in the slag-heaps and 
barrows at A*u-el-Hadechar in Schedma, in order to determine the nationality of 
<-he former workers in iron, whom Prof. Fischer supposes to have been I ^incians ; 
and exploration of the Djebel Zcrhun, a small mountain district between Mikmn 
and Fits, inhabited by practically independent Berbers. Incidentally, an import an 
result of the expedition is the establishment of meteorological observ ng s 
at Casablanca and Marrakescb. We are only able to give the main outlines of 
Prof. Fischer’s account of his arduous and sometimes dangerous work : it is scarcely 
necessary to add that his narrative abounds in accurate detail of all kindB— analyses 
vf soils, determinations of heights and the like. . 

Tho French Colonies of Guinea with Reipeot to Colonisation.— ur. 
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Barot describes (La Geographic, No. 1, 1003) the natural conditions of tbe Wist 
African colonies witli tbe object of determining their adaptability for European 
colonization. The mountain Bystem he describes as consisting of three ranges parallel 
to one another and following the outline of the coast. These are crossed in a direc- 
tion from south-west to north-east by five lines of folding, which constitute water- 
sheds, except the third, traversed by the rivers Oomoe and N’Zi. The isothermic 
linos run parallel to the mountain ranges, but it is singular that the mean annual 
temperature decreases towards the equator. On the Senegal, whore there iB little 
rain — 8 inches in the year — the east winds from the Sahara raise the temperature 
sometimes to 107° Fahr. South of lat. 40° the mountains turn aside these easterly 
winds and arrest the clouds, so that the annual rainfall rises suddenly to 24 incheR. 
Below lat. 0° the rainfall is 62 inches, and on the coast plateau more than 78 
inches. Hero the temperature is modified by the dense clouds, but the atmosphere 
is saturated with moisture. The coastal zone is covered with tangled forest, 
whoreas on the plateaus of the upper Niger, Volta, and Senegal the vegetation 
is luxuriant without being rank. Natural products, such as vegetable butter, 
indiarubber, palm-oil, kola-nuts, ground-nuts, etc., are mingled with European 
vegetables and American cereals. North of lat. 14° there are only Btcppes covered 
with scanty grass and stunted trees, or the sands of the Sahara. On the plateaus 
also are concentrated the greater number of the native inhabitants. During the 
last quarter of a century, however, they have been decimated by the wars and 
slave-raids of Bamory, liabomba, and other chiefs, and tho villages and towns have 
dwindled. Kong, which in 1887 excited the astonishment of Dinger, now hardly 
exists. For Europeans these plateaus arc as healthy as Algeria. During the 
doctor’s service with two columns the mortality was only 15 per thousand, and the 
number of serious cases of disease only 80. The moBt favourable zone lios around 
the upper Niger and its affluents at an elevation of 050 to 1300 foot, and has au 
area of some 58,000 square miles. It is well watered and extremely fertile. Some- 
what less desirable, because St slopos to tho west or south, is the region watered 
by tbo upper waters of the Bakoi, Bandama, Komoe, Volta, and Weme, with an 
area of 154,000 square miles. A third zone, fairly good, is divided into two, and 
consists of French Guinea and Futa Jallon on the west, 13,500 square raileB, and 
the basins of the upper S&BBundra and of the middle Bandama, Gomoe, and the 
Voltae, about 108,000 squaro miles. Together those three zones cover an area 
of about 333,000 square miles, of which 270,000 are in French territory. 

Frenoh Surveys in the Lake Chad Region.— The surveys carried out 
in the region of Lake Chad by Colonel Dostenavo and officers under hiB orders 
have already been briefly referred to in the Journal, and fuller details have now 
been supplied in sevoral publications, including the Compton Jlertduc of tue 
Academy of Sciences (1903, p. 675), La Olographic (March, 1603), and the 
Revue Colonial v (1902, p. 331). The surveys have dealt not only with the shores 
of the lake itself and its islands, which have now for tho first time been delineated 
with any accuracy, but with the region of the Lower Shari and that to the east 
of tho lake on either side of the Bahr-ol-Ghazal depression. The islands ore 
arranged in two main groups, the Kuri archipelago, occupying the great eastern 
bay, and that of Buduma, which fringes the coast of Kanem from 13° 30' N. lat. 
They form au immense littoral system, the individual parts of which are disposed 
in a north- north-west direction, this being the resultant of the directions of the 
two prevailing winds in this region. The islands are generally low and composed 
of sands and clays deposited by tbe llarmattan or north-east wind. Borne are 
inhabited, and rise in sandhill* to a height of 35 to 50 feet above the water. Others 
are covered with pastures, and reach a height of 12 to 16 feet ; whilo a third type 
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consists of low islands rislhg only 1 or 1 \ foot above the lake. As is tho rule 
with the lakes of sandy desert regions, Chad appears subject to a displacement in 
tho direction of the dominant wind", a silting up being observable in the east and 
north-east, while the waters are extending towards tho west and south-west— in 
which direction the greatest depths (about 40 feet) occur, those in the east reaching 
only 12 to 16 feet. Among tho items of geographical work (in addition to tho 
survey of the islands) accomplished by tho officers under Colonel Dcstenave, some 
of the most important are : (1) The fixing of the geographical co-oidinateB of 
various points, by Lieut. Huari, tho latitudes being obtained by circum-mcridian 
altitudes of stars, the longitudes by the transport of time in a closed circuit; 
(2) observations of the level of tho lake near the mouth of tho Shari, during the 
months of February to April, 11)02 (the variations were found to bo in direct 
relation with the direction and force of the windi*, the maximum reaching 10J 
inches (0'27 metro)); (3) the detailed examination of the south-east Bhore of the lako 
by Captain Dubois, with a study of the vicissitudes to which the Bahr-el-Ghazal 
has been subject, down to its abandonment by the lake waters. The valley of the 
Bahr-el-Ghazal and the country to the north of it have also been carefully studied 
by other officers. Various contributions to our knowledge of the hydrography of 
the Shari have also been mado, while reconnaissances have been carried out both 
in Kanem and Wadai, those in the latter being of special interest by reason or the 
scantiness of our information respecting tho geography of the country. Lako 
Fettri, or Fittri, was reached by Lieut. Avon, who places it m about 1- '10 JN., 
17° 40' E. f or in very nearly the prutlon it has hitherto occupied on our maps. 
Geological, biological, and ethnological observations have also cen ma e, 
geological specimens showing the abundance of eruptivo rockB n e ° 
plored. The Kuri and Buduma archipelagoes are estimated tu contain, respectively, 
population, of 1 9,000 and 1 7,000 souls. 

German Expedition* between the Benue and lake Chad. -Tho ex- 
pedition of (JoIoqoI Pavel, by which German authority ^ thfc^« 

northern part, of tho Kawerun territory, ha. been followed by other., which 1 
added considerably to our knowledge of tho country. Lieut. Demin k, who ha. 
traversed the region between the Benue and Lake Chad by various rou es glv« in 
the Xtateh* KolMhU (Nos. 0-7, 1903), a detailed account of the counjrj 
which is valuftblo a. giving trustworthy information ob to the present poht c 
situation In German bLu.I well us of tho relation, of 
compose it. mixed populatioo. Ho divide, the re® on e 
natural division. : (1) Adamawa proper, including the rlvor-wea ■ 

Kobbeand Mayo Lue and the mountain massif, to 
mountain district of Mandara; and (3) the lowlands, 
into German Bornuand the Pagan dirtrict. extending east to the 
though properly a political division, correspond, also, e > 

division of the region. Th. fertile Benue valley to dnt 
stone plateau, the river flowing in a bed some 800 ya.d. wide, 
hindrance to navigation between July and September, though jn 1 M 

rapidly, and at thi. time it. tributary, the Faro, .bow. » place* 
above its sandy bed. The two main caravan routes 6 no , . ; n Kabited by 
side of the Tengelin massif, which .tretchc. north of Garua^ » T 

tho Pagan FalU atock. Lieut. Domlnik tioversed the northern lowtony 
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water, being caused by the desert sand from the north, which gives rise to a 
succession of sand-dunes traversing tho black-earth plain to the south. Bctweeu 
the lake and Dikwa village folio wb village very closely. The land is fertile, and 
the Kanuri especially live well, great plenty prevailing in Dikwa. The writer 
considers that, owing to its central position, Bornu must always maintain its 
importance as the meeting-ground of Mohammedans from the north, Bouth, east, 
and west. Further south, ou the headwaters of tho Benue, Borne entirely new 
ground haB been broken by the expedition despatched by the “ Niger-Beuue-Lake 
Chad Committee ’* (/>. Kohmiaheiluny, No. 13). At Roi Ruba, the capital of 
Rubanjidda, where the first German Kamerun expedition met with a check from the 
hostility of the king, the expedition was accorded a particularly friendly reception. 
The town is surrounded by a wall and ditch, and the Fulle of Bubanjidda arc us 
warlike us any in German Adamawa. llonco the hitherto unknown tract extend- 
ing to the French frontier was explored, and was found to consist of a mountainous 
country cut up by streams which flow to the Mao Nhuffi, an important tributary 
of the upper Benue not marked on existing maps. The geological formation is 
principally granite. Tho route was continued south to Ngaumdtre, whence the 
expedition returned to Gama. 

AMERICA 

The Level Of the Great Salt Lake. — Tho progressive fall in the level of the 
Great Salt lake continues to attract attention, fears being expressed in some 
quarters that if the shrinkage is maintained much longer, tho lake may dry up 
enthely. Among writers who have discussed tho cause of the fall in the level i& 
Mr. L. H. Murdoch, of the l.*?. Weather Bureau, who sums up hi* conclusions in 
the Rational Ueoyraphic Maytr.inc for February last, having entered more fully 
into the meteorological factors involvod in the Monthly Weather lterinw for October, 
If K)2. The fall in tho lakt-levtd has been particularly rapid during the last three 
yoara, the deficiency of precipitation having also been most marked during tho same 
period, though tho preHeut dry cycle has lasted since 1887. On December 1 last, 
tho reading of the gauge at Garfield bench was 5 feet 11 inches below the zoro <»f 
tho Beale, showing a fall of 11 feet 7 inches since the close of 1886, tho year in 
which tho lust riBu terminated, and a levtd between 3 and 4 foot below that of 1817. 
Tho last wet cycle lasted from 18().> to 1886, during which tho lake rose to about 
13 feet above the zero mark (in 1868 and again in 1876). The annual precipita- 
tion averaged 18*42 inches, or 1*77 above tho normal, during this period; while for 
the yoars 1887-1003 the average has boen 14*8 inches, or 1*85 inch below tho 
normal. Mr. Murdoch considers that oven were this low rainfall to be maintained, 
the level would not fall without limit, but that a balance would in time be reaohed 
between the area of tho lake ami its inflow, aud the decline would then terminate. 
'Hie large deficiency of 20 6 inches in preoipit&'ion during tho last sixteen yean 
seems certainly the main cause of tho fall of the lake, for the possible Iobs fron 
irrigating 609 square miles of laud must he very small by comparison. 

The Eruption of Santa Maria in Guatemala.— Dr. Sapper arrived in 
Guatemala on the day on which the eruptions commenced, and immediately 
hastened to the seat of devastation. The area over which more than 20 cm-, 
(nearly 8 inches) of ashes and pumiccstone have fallen extends to about 2000 square 
miles, and within it most of the houses and farm buildings haae fallen in under 
the weight of the ejectamenta, and in some places are totally destroyed. Several 
hundred persons must have been killed. The damage done to crops is enormous, 
especially in the coffee districts of Xolhuitz and Costa Cues. Many plantations 
have been definitely abandoned, and many others cannot probably bs restored.— 
Zeitschrift dcr Oesell./iir Erdkundt gtt Iierlin , No. 1, 1903. 
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The Caura Territory in Venezuelan Guiana.— la tin* winter of uh»i- 02 
Dr. I’a&arge visited the country between the Caura and Cucluvero rivers, ex- 
amining a region 2E<>0 square miles in area. On the way to the Caura tbe longi- 
tude of Bolivar wan ascertained to he G1P 30 # 13" W., or only 2]' less than on 
♦Stovers’ map. The longitude of Alta Gracia, however, fiJP 07' 15", differs by */* 
from Humboldt’s survey, on which all the present maps arc based, and therefore 
the whcle basin of tbe upper Orinoco should bo displaced ’/to the east. Tho 
Caura river has a breadth of 12o0 yards at its nuuth, and ol G"<> to 850 further 
up. The Cuchivero issues from the Guiana mountains at tho lUudal Alto, and 
expands from a breadth of 05-100 yards to 1(50-220. Below Lis Lajitas there are 
no obstacles to navigation, and small steamers can wend tho river in the rainy 
season. The Sipao, a tributary of tbe Caura, and the Tucuragua are also navigable 
by canccs. The southern limit of the district explored iH formed by the gneissic 
plateau ol the Guiana highlands, which northwards rinks down below tho level of 
the Llanos. Isolated groups of hills, almost entirely composed of granitic nicks, 
mteivene between the Guiana highlands and tho Llanoh sb ppes, which extend from 
tho cordillera of northern Venezuela across the Orinoco. These Llanos do not pwi 
imperceptibly into the delta of the Orinoco, but 14 to 18 miles we*t of Las 
Camillas end in a steep edge 1(K) to 2(50 feet high. Dr. PaBsarge waB Btruck with 
tlx* resemblance of the surface forms of the srchiuin mountains with that of many 
South Africau ranges. The laterite of the Llanos is of ancient origin, as is also 
♦lie African laterite, and this fact suggests that there may have been a great period 
ot laterite formation. Another interesting question is whether the Llanos aio a 
salt or fresh-water deposit. The strata, of enormous depth at the loot cf the 
cordillera, thin out towards the Guiana highlands, where they do not roach .1 
thickness of 05 feet. The material, then, came chiefly from the former elevation. 
Was tho latter a bare rooky region whore little detritus was pmduced, or were 
transporting agents wanting? in connection with this question stands tho 
circumstance that the Orinoco haB moved sidewards to the Guiana mountains, and 
now lies between them and the Llanos. Its bed is cut in the Guiana 100 k, but in 
the plain of tho Llanos, the bed-rock being observable in most partB of its course. 
As regard b the steep edge of tbe Llanos plateau in the delta, it may be asked 
whether it is of tectonic origin or caused by erosioD, and whether a negative 
displacement of the shore-line haB assisted iu its formation. — Zvttschnjl dvr Ocsvll. 
I ,,r Erdkundv zn Berlin , No. 1, lUOii. 

The Temperature and Rainfall of the Argentine Republic.— Th. Toscf 

Hiavanne has published a sketch of tho meteorology of tho Republic in tho 
I trifle, ttlictiingen tier D. Akad. I eretnigimg •« Jluthos Aires, Bd. i. Heft vil. 
’’’lie temperature means are derived from observations during forty-five years, 1B.V>- 
and the rainfall from a period of forty yoars, 1801-1000. He divide, tho 
country into five cllmatio regions, of which throe are subdivided into two scctious 
• .icli, Tbo eastern region, lying bctwien the T ruguay and Parana, and extending 
down to Viedma, is characterized by greater warmth in autumn than in spring, 
tiie maximum difference being 1°0 Fabr. The chief cause of this phenomenon is 
the alternating influence of the warm Brazilian and odd Falklanu currents. es 
of the coast region, the country from the forests of tho Chaco In the north, and 
including the greater part of tbe pampas, is more than 4° r> warmer in spring than 
in autumn, and has a greater annual range of temperature-maximum -J . The 
region between the sierras of Aoonijuija and AncaBti and tho outer ranges of the 
eastern cordillera, rising from (W0 to more than .'>1100 f*et above sea-level, consists 
largely of salt-pans and sand-dunes, where in January and February daily means 
of 88° are recorded *nd -faaoiute extremes of 110° are not uncommon, while in July 
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the daily mean up to 2600 foot often falls nearly to freezing-point. A peculiarity 
of this region are the hot local windB called eondas, caused by the configuration 
of the country and the nature of the coil, which blow with great frequency and 
regularity in the summer months, and sometimes raiso the temperature as much 
as 18° to 31", and reduce the relative humidity to zero. The annual range of 
temperature reaches up to 29°, and the temperature of spring exceeds that of 
autumn by more than 4£°. The rainfall varies from 8 to 16 inches. At heights 
of 8000 to 3900 feet the climate is very beneficial to health. The northern Andinc 
region haH a small rainfall of less than 8 inches, 90 to 98 per cent, of which fall 
hstween October and April. The range of temperature is less than in the stepper 
and central zone, while the oxcess of heat in spring over the autumn temperature 
here reaches a maximum. The southern Andine region is marked by the occurrence 
of winter rains, an increase in the annual fall, a greater range of temperature, and 
relatively cold winters. The southern extremity of the republic 1 b divided into 
the east and west Patagonian regions. Owing to the smaller breadth of the conti- 
nent, the difference of to nperature hetwean the east and west coast is small, but 
there is still a difference of J° to 3J° in favour of the former. The rainfall shows 
much greater variations. Whereas from the mouth of the Chubut to south of the 
StraitB of Magellan it is under 10 inches, it is fully 16 inches on the Pacific coastal 
strip, and rises to as much as 31 inches in some valleys and lake-basins cast oi 
the Andes. A long series of observations has been made only in the Valle 16 de 
Octubre, where the range of temperature is 90' 9° (max. in December and January, 
93°; min. in July, 4 0, 1). In all seasons of the year, winds from the western 
quadrant predominate and penetrate to the plateauB of the east coaBt, bringing 
rain with them, while the oast and north-east winds are dry. Staaten island, with 
its largo rainfall and great humidity, belongs to the west Patagonian region, and 
exhibits to a marked degree tho oceanic typo. As a whole, the Argentine climate 
is intermediate between tho Bea and continental types, a purely continental climate 
not existing even in the Bteppe region. 


POLAR REGIONS. 

Antarctic Expedition!. — The destination of the expedition which was being 
organized by Dr. Charcot for research in tho arctic regions has suddenly been 
changed in view of the interest aroused in the South Polar region by the various 
expeditions now at work in that quarter. It had been from the first hoped that 
the proposed arctic voyage might lead tho way to a more important venture in the 
antarctic, and it has now been decided to abandon the original plan and substitute 
that of a voyage to the south. ThiB will, of course, retard the date of departure 
somewhat, besides rendering it necessary to collect more funds, but it is hoped that 
the delay will not exceed a few weeks. The Tour da Monde (No. 19, 1903) prints 
the memorandum adopted by the committee to which the organization of the ex- 
pedition has been entrusted, from which it appears that the Eoene of action will be 
Alexander land, south of Graham land, and that, bo aides researches in oceano- 
graphy and tho various branches of zoology, it is hoped to carry out more strictly 
geographical work, including explorations on the southern continent. It does not 
seem to be contemplated to spend a winter in the antarctic. With regard to the 
Swedish expedition, of tho return of which news had before thiB been expected, the 
despatch of a relief expedition has been determined on, and the necessary funds 
have been voted by the Swedish Parliament. 

The German Station on Kerguelen Island.— The observers left on Ker- 
guelen island by the German Antarctic Expedition for the purpose of carrying out 
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observations of terrestrial magnetism, etc^ slmnltawnaVy fjlthjhns e of ths «*|® 
expedition, have returned to Sydney, with the exception of Dr. Eozemsperpr, who. 
we regret to say, succumbed to beri-fccri during the stay on the island. The p*rtf 
appear to have had a very trying time, and another of the staff, Dr* Werth, waa 
also ill on arrival in Sydney. Hopes are, however, entertained of his recovery. 

HaTHEHATICJhl AND PHtSIC AL GKOONAFHY. 

Subterranean Waters.— Dr. F. J. Fischer baa collected in the Ahhand. dtr 
K.K. Geoyr. GesrJls. in Wien , No. 5, 1902, a Urge number of examples of tho 
interaction of sea and ground waters. About a third of tho rain that falls on tho 
uiiid iUtora downwards or trickles through fissures until it reaches impermeable 
strata, over which it spreads, forming reservoirs for the supply of springs and 
underground rivers. In some cases these reservoirs are connected with tho sea, 
and the pressure of the salt water holds up tho water in the underground channels 
to a height above the sea-lovol corresponding to tho lower specific gravity of fresh 
water. When, however, the upper level of the fresh water is raised equilibrium 
is disturbed, and fresh- water springs rUo up near tho shoro. Such are found in 
all parts of the world. One, particularly described by l)r. Fischer, is tbs Folia di 
<’adimare, in the gulf of Spezia, which Bhoots np to ft height of CO feet from the bcs 
bottom and forma a small hillock on the surface. The water that feeds It falls as 
rain on the Apennines 3 miles distent. Tho magnitude of the complicated systems 
of subterrauean channels is a proof, in Mr. Martel’s opinion, of a diminished supp y 
of water on tho surface, for suoh exlenbivo orosion must havo been the work or 
much greater volumes of water than flow over the laud at the present ime. 
ErcBion is still at work, though on a lesser scale, and in many Karst landa tie 
water-supply is becoming a serious difficulty. In Yucatan most of tho inhabitants 
have to obtain water from cave springs 1000 feet below the surface A curious 
case of sea-water penetrating into the land may be observed at the Argostoll 
peninsula, in the island of Cephalunia. Hero more than 2,000,000 cubic feet of 
water disappear through the fissures of the rock, and it has been proved that this 
salt water lies at a level of 5 feet below the surface of tho sea. AMiat ultimately 
becomos of it lias not yet been ascertained. It may be raised by lateral pressure 
and sucked up through narrow channels, more or less vortical, Into un ergrouin 
.streams of fresh water and reappear in the brackish springs of the island. But the 
discharge of these springs is quite out of proportion to the sea-water absorbed, 
most of which, therefore, must bo carried underground to far distant points. Else- 
whore, also, brackish springs are formed by suction, and break for a n 8 
height above eea-level. Another interaction of salt and fresh water is dne ito .the 
’idea. At high tide the aea-wator dams up the fresh water m the subterranean 
channels, and thus causes it to rise in wells and springs. Generally booU i * oU 
afford a larger supply of water at high than at ebb tide, but In *°“® 
is the case. Thus a boring at Fulham, SIB feet dcop, yields^ uri g 
<»0 gallons of water, and during the ebb 80 gallons. Probably t e preasur 
tide is transmitted to branohes of the underground water-rystemat aoonsideraWo 
dietanoe from the outlets to the river, and therefore tho effect of the pmssure does 
not manifest itself at the boring till long after high tldo. Biml I ar y P” 

ground nun floods the country at onoe, whereas in Karst lands it r g » 

and reappears to flood the country after a considerable lopso of tune. 
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Paul Belloni da Chaillu, 

F. 15. ut Ci i a ill u, the distinguished Afrioan explorer, died at St. Petersburg on 
April IIP. He was bom in France * on July 31, 1835. llis father having been 
appointed agent of Messrs. Oppenheim, of Paris, at the Gabon, where the French 
had built a fort in 1812, he accompanied him thither when still a boy. Such 
education as ho received he owed to the missionaries established at the Gabon. But 
if facilities for a systematic course of instruction were wholly lacking in that out-ol- 
the-way place, young Du Chaillu gained a thorough knowledge of native customs, 
acquired the language cf the country, and became An expert sportsman, all of 
which proved of great servico to him in his career. La 1852 he went to the United 
States with a natural history collection, the spoils of his gun, and, having attracted 
attention by a series of articles in the New York Tribune , ho was entrusted by the 
Academy of Natural Sciences of Philadelphia with a mission to Western Africa. 

lie set out from New Yoi k in October, 1855, reached the Gabon in December, 
and up to June, 185 ( J, carried on explorations which not only yielded rich and 
valuable z ological collections, fully described in the Proceedings of tho American 
Academy, in whoso service he travelled, but also extended most materially our 
geographical knowledge of a country at that time very little known. It is to Du 
Chaillu that geographers arc indebted for the knowledge that the Muni, Mundn, 
and the tributaries of the estuary of the Gabon are mare coast river/, but that the 
St. Nazareth, Mexias, and Fernando Vast are the deltaic arms of the Ogowc, a vast 
river rising far in the interior. Du Chaillu may, likewise, claim to have been the 
first European who killed a gorilla iu his native wilds. The account of his 
* Explorations and Adventure* in Equatorial Africa 1 (London, 1861), a strikingly 
attractive volume of travels, was enthusiastically received by the general public, 
but severely criticized by a number of distinguished zoologists and geographers. 
Tho former questioned many of his statements as to the natural history of the 
country explored, and utterly refused to accept his statements as to the habits and 
ferocity of the gorilla. Among the latter, Dr. II. Barth (Zcitsehriftfiir Krdkundc, 
vol. x., 1861) compared the dates iu tho published volume with those of letters 
previously published in Amcrico, and “ regretfully ” arrived at the conclusion that 
many of Du Chaillu's statement/, more especially those referring to journeys into 
the interior, were fictitious ((‘doyen). The discrepancies in the dateB aro undeniable, 
but the confusion is due to the fact that Du Chaillu, at that time still a young 
in on not fully master of English, and without experience as an author, sought the 
collaboration of a journalist, who thought fit to disregard the chronological order of 
events in favour of a geographical arrangement. 1 1 is obviouB that if it had been 
int cuded to deceive the public, care would have been taken to arrange bo simple a 
matter as the sequence of riutos. 

Du Chaillu, however, was not quite without supporters. Sir Richard Owen 
recognized the high value of his collections. Winwood Iteid, whilst denying 
that I)u Chaillu ever killed a gorilla, confirmed his accounts of the country 
and people ; whilst Dr. Lena docs the same with special reference to the Muni, 
altboigh ho considers his proilesossor’s account to bo “ somewhat fantastic/’ 


* In n lecture before the American Geographical Society, on January 5, 1860, lie 
said:— 4 * Before starting on my return I raised the flag of tho United States, my country 
by adoption, and by its side the Tricolor of France, my native land.” 
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Du Chaillu, naturally, war much irritated by the many doubts expressed as to 
his veracity, and being at the same time fully aware of his shortcomings as a 
scientific explorer, ho underwent a course of instruction for making astronomical 
observations, and then resolved to return to the scene of his former labours, lie 
expended nearly all the money obtained by the sale of his book to freight a 
ship, and left Gravesend on August fi, 18<i'3, for the Fernando Viu. At the very 
outset he met with a disaster, for oa October 1.1 his boat wus swamped iu the surf, 
sind most of bis instruments were lost. A fresh supply had to be procured, and 
thus it was that his departure for the interior was delayed until October, 1807. 
Massing through the country of the Ashira, he closed the great southern tributary 
• •f the Ogowe in the Apotio country considerably higher up to what ho had done 
during his first expedition, and discovered a village of Obongo dwarfs in the country 
of the Ishogo; but, unfortunately, the accidental killing of a native in an Aslmtigo 
village by one of his followers led to hostilities, and On Chaillu waB corn]>cllt‘d to 
U»at a hasty rotroat to the coast, leaving behind him all of his photographs and 
collections, and merely saving his journal, llis hope of being ablo to roach the ('nog \ 
or even the upper Nile, had thus been frustrated. The map which accompanies 
the account of the expedition, 1 A -Journey to AatinDgo haml* (London, 18(>7), 
ih bnstd upon fifteen observed latitudes, and Bcven longitudes, and up to this day 
it is the only authority on the geography of the greator part of the country 
delineated. It proves at the same time Lhat the sketch-map published picvuuisly 
had conveyed a very fair notion of the general features of the country. This 
achievement was rowardel by the Royal Geographical Society by electing l>u 


niaillu one of its honorary members. 

Afterafcw years spent in the United States, in the course of which he delivered 
lectures and wrote several books for young folk,* who were very fond of “ old Paul 
Du Chaillu travelled in Scandinavia. Tho fruits of this expedition were a delightful 
b tok of travel, 1 The Land of tho Midnight Sun * (London, ISSi), and an ambitions 
historical work on ‘The Viking Ago ’ (London, a work Ml of information, 

although its readere will hardly accept the author's conclusion that the English- 
speaking communities dorive their romarkahle energy and love oi the sea from the 
warlike end ocean-loving tribes of tho Scandinavian North. 

Du ChaiUu's body has been embalmed, ami, l>y desire of bis friends, will be 

forwarded to America. **“ ® AV1 ' !ihll,lN ' 


Obituary of the Year. 

The following is o list of the fellows who have died during the year IU02- 
■<00:$ (April 30) : — 

Admiral B. 8. Araan; General W. C. Bancroft; Colonel A. F. Barrow; 
Liout.-General R. 8. Batnkb ; Robert Bf.iiuiij.ie ; Dr. Ibambahd Brunei. ; William 
Hull ; A. D. Campbell j Samuel Uobai e Candler; Lord Cueylebhoiii', ; Boblbi 
Clark; Sir Daniel Cooper; Arti.ue Oopelanp-Geiffithb; Nathaniel Lore ; 
James Cornwell; Sir John W. Cox; W. B. Gracknall ; tono . » 

Dr. W. H. Cuobbe; Donald Cbuikbuank; GF.OROK DANK.mn; bir Juland 
Danverb; Sir Robert Henbv Davies; C. 8. Dicken; Joshua lmeo* Matthew 
F. K vanb ; W. D. Fane; J. Dunn Gardner; J. H. Glapbione, Mauiirw 
Gray; Right Hon. R. W. Hanuput; _L. C. Henry; Sir Edward Uebtblkt ; 

• Among Du Ohalllu's minor' worb“. are’Htorio. of ' the , Gorilla ‘Country’ 0867): 
‘Wild Life under the Equator’ (1808); ‘Lost in a Jungle (1869), My Aptngi 
Kingdom’ (1870); ‘The Country of the Dwarfs ’ (1871); ‘The Land of the Long 
Night’ (1900). 
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Sir Arthur Hodgson; E. A. Hughes; P. J. Hughes ; It. Irvine; Major T. G. 
Johnson; H. La noton ; Syad Mohammed, Khan Bahadur Latif; J. A. H. 
Louis; Colonel C. R. Macgrkgob; Charles Gilbert Master; J. Oakley 
Maund; Philip Michelmore; A. MrcHrEj Admiral H. M. Miller; Captain 
A. B. Molehwohth; Colonel J. Morland ; J. Linton Palmer ; J. Dickson Park; 
Charles I’harazyn; George Philip; J obi ah Pierce, jun. ; Dr. Woudswortji 
Poole ; Henry Porter ; Major J. W. Powell ; Rev. T. W. Phickett ; Dr. G. 
Radde; Julian Ralph; Canon Rawlinson; H. C. Ross; Edward Russell; 
Thomas Rudd $ W. A. Sanford ; Dr, Karl von Schkrzer ; Captain Wm. Francis 
Seguave; James Shand; Wm. Shawe; Field-Marshal Sir J. L. A. Simmons; 
IT. D. Skuine ; Captain W. II. Smith ; Howard Spenbley ; Lieut. H. T. G. 
Stack ; General J. A. Steel ; Sir A. K. C. Stepney; R. A. Sterndale ; James 
Stevenson ; J. S. Taylor j A. S. Truman ; George Vaohlr ; J. D. W. Vaughan ; 
Thomas Waud; Captain Wm. Watson; E. W. Wiiin field ; J. A. Willans; 
E. E. Wood ; Major H. J. P. Woodhead. 


CORRESPONDENCE* 

The “ Tanganyika Problem/’ 

It is probable that any military leader mubt feel unmixed delight when, after a 
preliminary attack upon a hostile country, ho bcob his adversary’s forces taking up 
exactly those positions from which he knows they must retreat, and their evolutions 
being conducted in a manner that will ensure his own entire victory. 

I do not pretend to know whether any one ought to have such feelings, but 1 
must plead guilty to having experienced something of this sort growing within me 
while I read in your last issue Dr. Blanford’B article upon the position I have 
occupied with respect to the Tanganyika problem. The essay opans with a kindly 
reference to the extent and thoroughness of the work accomplished by the two 
African enterprises which I had the honour to command, and for thiB, especially 
in the interests of those I served, I am duly grateful. Moreover, I am further 
almost 08 much surprised as gratified to find that so eminent a geologist eb Dr. 
Plan ford now completely ucccptB my main contention, namely, that the halolimnic 
fauna of Lake Tanganyika is a marine relic, for I have a vivid recollection of the 
geological opposition which existed to this view when 1 first began to talk about 
the matter in 1807. But although ho thus receives the major portion of my 
solution of the problem far more favourably than J had anticipated, Dr. Blan- 
ford at the same time sets out to accomplish what he evidently considers to be 
the completo slaughter of a number of tho minor points I raise. The 
matters in question consist of views and statements concerning tho geology of 
Central Africa, the distribution of its fishes and molluscs, and the origin of fresh- 
water faunas in general. They are thus of some general importance, and Dr. 
Blanford will consequently perhaps forgive me if 1 now in turn proceed to point 
out to your readers that, after carefully surveying tho efifeot of his attack, the 
matters in question appear to be not even scotched, far less slain, while the ex- 
plosive arguments he uses have had such a nasty habit of going off inside 1 ub own 
trenches, that the actual “ butcher’s hill ” has been greater there than in the 
positions he intended to assault. But to the point. Dr. Blanford, after reviewing 
the reaBona which I gave for regarding the Drummond formations as marine, 
remarks that “ the bivalve shells of Tanganyika are exclusively fresh-water types." 
This is great news! I have intentionally avoided saying anything about the 
actual affinities of the bivalves of Tanganyika, because I do not at present feel 
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competent to deal with the matter, but I have a strong impression that several of 
these shells, notably the so-called Unio burloni and others, have been wrongly 
placed by the oonchologists, while the very similar shells from Drummond's beds 
were regarded by Prof. Rupert Jones, at any rate the last time I saw him, as 
esturine forms. Under these circumstances, would any cautious person affirm, as 
Dr. Blanford does, that the shells in question were “ oxclusi vAy fresh-water types ' f V 
My critic then continues, “The echinoderm noticed by Dr. Gregory was of 
doubtful origin, and Oliocene (sic) age," so that it clearly could not have come from 
Drummond’s beds. Well, but is it an Oligocene species, or if so, is this species 
possibly Trlassio also ? Continuing, I)r. Blanford says of the Drummond beds, 

“ It is more likely that they, rb in the caso of their South African representatives, 
aie of fresh-water origin and very largely fluviatile.” It is difficult to know where 
to liegin with this series of assertions, since the latter part is based on an erroneous 
assumption ia the first, but at a venture it may bo stated for general information 
that these beds aro like nothing at all in South Africa, and whether they are 
marine or not, they are certainly not fluviatile, unless deposits like our Lancashire 
limestones are to be considered as having originated in rivors. My critic proceeds, 
however, in this matter apparently under a sense of insecurity, for he remarks, 
41 The point would hardly have been raised but for the circumstance that Mr. 
Moore has attacked what ho calls Murchison’s erroneous hypotheses concerning 
African stability. If, however, the strata here termed Drummond’s beds aro of 
inland origin, Murchison’s views are not very far wrong, and the theory that 
Central Africa is an ancient land-maBH is greatly strengthened.” With respect to 
the first part of this contention, I would refer your readers to the original statement 
of Murchison himself, the whole statement as it stands with its reference to the 
absence of volcanoes south of the equator and the rest of it, and then to the simple 
geographical faotB which were observed by GiHzen and others bofore me ; whilo 
with respect to the latter part of the above citation, the answer is already contained 
iu the preceding paragraph. 

Dr. Blanford is still further dissatisfied with my term 4t euryeolpic fold,” which 
ho translates “ broad bosomed, 1 ’ and then criticizes. If, however, be* will look the 
word up again more carefully, ho will find that it means ridged and furrowed like 
the sea, or like the folds in a garment, as well as broad bosomed, and I really must 
protest on my own part against his suggestion of “ trough- valley for a more 
unsightly and evil-sounding expression it is difficult to imagine. In this connec- 
tion my critic also makes the uncommonly true assertion that the difficulty ot 
accounting for the rift-vallcys is not removed by renaming them. There iB, how- 
ever, some reason why horribly cacophonous colloquial names like 11 graben,” “ rift- 
valley,” and “ trough-valley,” which all mean dillerent things, and none of which 
describes the folds in question, should be discontinued, and I may as well reassert 
that these valleys are usually folds ; they are not “ longitudinal blocks let down 
by trough faults,” as Dr. Blanford dogmatically asserts. 

It is thus obvious that there is tome difference of opinion between mo and Dr. 
Blanford upon these more purely geological by-products of the Tanganyika investi- 
gations, and it will also be apparent that there is reason to suppose that they may 
not be settled in the manner Dr. Blanford appears to anticipate. We may now 
turn to the more purely zoological questions relating to the same subject. But in 
so doing, I should like to get at the exact meaning of Dr. Blandford’u expression 
that here “ we enter upon debatable ground " (p. 271). If he moans that he himself, 
as a geologist, feels less competent to deal with the matters in question, 1 am quite 
content, and his case is proportionately weakened. But if he means that the 
zoological evidence is more debatable, i.e. less clear than the geological, I would 
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refer your readers to p* 338 of my recent work, where, speaking of some of thoie 
very matters, I have said, “ The problem is not one which it appears can bo solved 
along geological lines, but tho facts of zoology are before us, and arc plain enough 
to any one who likes to take the trouble to understand them ; and if the negativ< 
geological appearances of Central Africa remain, and in roality cannot be brought 
into accord with them, this simply shows the impotence of the geological, as com- 
pared with the zoological, mothods of research— zoological evidence having, in fact, 
to be brought forward to indicate to geology the gross outline of tho past history of 
Africa, and the way out of the theoretical entanglements in which it is at present 
wrapped up.’ 1 Thus, if what I have just suggested should be Dr. Blanford’s mean 
ing, 1 see as little truth in his assertion as 1 fancy any one else will. 

Moreover, Dr. Blanford often appears to be under a misconception as to whowr 
views he iB attacking, for I have expressly stated that I have adopted Dr. Gunther 1 / 
idea that the fresh-water fishes of Africa appear to have spread ont from a point 
of origin to which Tanganyika would correspond, and it is therefore obvious that 
the notion that the CicMidai have spread themselves iu this way from Tanganyika 
is not my invention, whether it is true or not. The views respecting the origin 
of fresh-water faunas in gcucral, which are given in the second chapter of my 
work, are expressly stated to be something distinct and independent from the* 
main object of the book itself. These hypotheses may be “ startling,” as Dr. 
Blanford puts it, but whether they are a return to pre-Darwinian days does noi 
appear to me to matter much if they ore on the right track. To ubo his own 
manner of criticism, Dr. Blanford “ cannot bo acquainted with all that has been 
written ” since Darwin's time upon tho sporadic origin of genera, but ho will find 
that the subject was very lately considered and seriously advocated by Huxley in a 
paper in which he de&h with tho distribution of the Alpine gentians. I am further 
uskod, if the fresh-water mollusca have originated from the marine fauna of a single 
geological age, where are the marine formB from which thoy have sprung ? Well, 1 
was under the impression that tho so-called pscudo-mrlanws of the ancient oceans 
were conchologic&lly indistinguishable from the fresh-water representatives of the 
genus Malania, and there are several others that could be named. Further, with 
resect to the migration of fresh-water organisms, Darwin certainly showed that 
the young of some mollusca could be carried on birds' feet, and Lyell did the like 
in a number of other cases, but what is to be said to the non-exiBtence of tbe 
Tanganyika forms in Kela or Kivu, both of which are in dircot water connection 
with Tanganyika V 1 want information about this, while with respect to tho pretty 
obviously greater migratory powers of vertebrates, we have one fish, Tilapia burloni, 
which has actually gone up the Rusisi river into Kivu, thereby showing that ver- 
tebrates do migrate more quickly than the molluscs in question, whatever Darwii 
thought. Continuing, Dr. Blanford remarks, “ The specific differences between the 
different African lakes, strongly and repeatedly insisted upon by Mr. Moore as 
evidence of a separate origin of the molluBoa inhabiting these sheets of water, will not 
weigh much with those who know on what trivial differences species of fresh-water 
mollusca are founded.” lleally, nothing could please me more than tbe latter part 
of this expression of Dr. Blanford’s present viewB, for, in spite of much abuse from 
valued friends, I have always regarded conchology as Bomewhat “ trivial''— as in 
fact, more of a waste of time than a science; but concerning the main contention, I 
would ask my readers and Dr. Blanford himself, either to make themselves 
acquainted with the shells, radulir, and anatomy of the different species of Vivipara, 
Melania, Planorhia , Limned, and Planorhia occurring in tbe different African lakes, 
or to take my word for it that in all theso instances the differences are not 
“ trivial,” and if they are not, supposing Darwin’s opinion concerning the 
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migratory capacities of these forms be correct, how is it that they have not inter* 
colonized in the different African lakes, some of which are act uall y in water 
connection one with another ? 

Finally, Dr. Blanford challenges my view with respect to the origin of certain 
forms of fresh-water fishes in America and Africa from an intervening ocean, and 
points out that I have not taken into account the supposed existence of a land 
connection between these continents in former times. 41 Mr. Moore/' he says, 
41 cannot be acquainted with all that has been written, both by biologists and 
geologists, as to the existence of a former laud connection between Africa and 
America." Well, but wbat if I bad read Sues*’* * Antlitz der Erdo/ if I knew 
something of Beddard’s and Neumayer’s observations, if 1 have also a vivid recollec- 
tion of several discussions with l)r. Gregory upon thiB very subject, and if, after all 
this, I had and still 44 hae mi doots ” about there ever having been any connection 
between the continents at all, was it necessary for me to dispute the matter with 
all these worthy people while dealing with another subject? I think it was far 
better not, for, as a great man said on a similar occasion, 44 one likes to bo on good 
terms with one’s contemporaries." 

J. E. S. Moouf.. 


Canadian Bocky Mountains. 

Prof. Coleman, in his interesting paper on the Brazeau Ice-field, published in 
the May number of the Geographical Journal, calls attention to several points in 
connection with the Canadian Hooky Mountains. Firstly, he complains, and with 
reason, that in the former maps which the Geographical hociely published to 
illustrate two papers of mine on the Hocky mountains of CanadA, no mention was 
made of the work done by Mr. Stowart, although a portion of his map dealing with 
Fortress lake, the Athabasca pass, the Brazeau and Cataract rivers, had been 
copied. As Mr. Ste wart’s map Is a most excellent and interesting one, covering a 
stretch of country over 150 miles long, from Morley to the Athabasca pass, this 
omission is much to he regretted. In the new map, however, which appeared in 
the last number of the Journal, this unfortunate mistake has been rectified. 
Secondly, Prof. Coleman objects to a statement of mine, that my explorations had 
been on the 44 eastern ” side of the Kooky mountains. Surely the eastern side of 
the Hocky mountains comprises that part which lies east of the watershed, and as 
my explorations were all on that side, it Is perfectly justifiable to say they were on 
the eastern side of the mountains. Thirdly, Prof. Coleman calls attention to the 
use of the name 44 Wapta ” for one of the branches of the Kicking Horse river. It 
certainly seems a pity that a word meaning simply “ river ” should be given to one 
particular stream, and more especially so as the name for the glacier out of which 
that stream rises has consequently been named the Wapta Another case 

<>f wrong nomenclature noticed by Prof. Coleman is that of the Whirlpool river, 
by Mr. Wilcox. In all the earlier aooounts of the Athabasca pass, the Whirlpool 
river is made to r un north-east from the Athabasca pass. 

Lastly, Prof. Coleman mentions in his paper, that on looking up Cataract river 
41 wore splendid cathedral-Bhaped mountains, the most prominent of which we named 
Minster mountain. This peak is well seen from the prairie land of the Kootenay 
plains.” These mountains are probably the same as those mentioned by Alex. 

* The name Wapta for the Kicking Horse river has been condemned by the Geo- 
graphic Board of Canada (we Annual Reports).— E d. Q. J. 

No. VI. — June, 1903.] 2 z 
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Henry in his diary, February 7, 1811, at the time when he visited the Kootenay 
plains. To quote: “at eleven o'clock we passed the entrance of Rividre du 
Meurleton (Cataract river ?). The course can be seen to wind for a long distance 
westward. Along this river 1 observed a high, steep mountain of singular shape, 
like a wall surrounded by a moat and ramparts, with an elevated central summit 
resembling a citadel, the whole having the appearance of a commanding fortress." * 
This mountain he called Mount Meurliton. 

J. Norman Collie. 


MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1902-1908* 

Eleventh Ordinary Meeting, April 27, 1903. — Sir Clem r NTS Markham, 
k.c.b., r.K.s., President, in the Chair. 

Elections: — Rev. Qeorye Thos . Basdcn ; Arthur Jtaume; Lieut. John Pc<r* 
Jtoyd- Carpenter , i?. Scots Fusiliers; Captain V. K. 0. Charlton , R.A. ; Major 
C. M. Dobell , D.S.O, , R. Welsh Fasilim; Joseph Charles Ear vie ; James 1\ 
Tloyno ; Eenry Mahler; Lieut.- Colonel Cotutenay Clarke Manifold ; Arthai 
Richmond ; Frederick Henfjield Seaman; Henry Horace Seeliy , Ph.D Chari is 
John Ford Sevier . 

'1 he Paper read was : — 

u Four Years' Arctic Exploration in the Fram ." By Captain Otto Sverdrup. 

The Patron's Medal, awarded by the Council, was presented to Captain 
Sverdrup before the reading of the Paper. 


Twelfth Ordinary Meeting , May 11, 1903. — Sir Clements Markham, 
k.c.ii., *.r.k., President, in the chair. 

Elections. — William Frederick Bailey; William John Bernard Bleu); Rev . 
Guy Julian Bridges; Clarence Ludlow Brownell; Herbert William Cadoui ; 
Captain Archibald Neil Campbell , R.A. ; Osbert Chadwick , late R.E. ; Arthur 
John Chivers; Eenry Augustus Frederick Currie; Lieut. L. J. E. Dickinson, 
3rd Butt. Royal Dublin Fusiliers; Dugald Stewart Gilkison; Dugald Stewart 
Qilkison , Scottish Rifles ; William Joseph Kenny ; Donald Smallpiece, L.R.C.P. ; 
Captain Arthur John Newman Tremearne, Victorian Mounted Infantry ; Captain 
II. E. Trt wr, Yorkshire Light Infantry ; Captain C. E, Turner , Suffolk Regiment ; 
Eenry Eutchinson Spiller ; Francis John Waring , William Websttr . 

Honorary Corresponding Member. 

Prof Otto Kf ummel . 

The Paper read was 

“ Cilicia, Tarsus, and the Great Taurus Pass." By Prof. W. M. Ramsay. 


* * Journals Ales. Henry/ 1790-1814, edited by Elliott Ooues, pp. 685, 686. 
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GEOGRAPHICAL LITERATURE OF THE MONTH. 

Additions to the Library, 

By EDWARD HEAWOOD, M.A., Librarian , R.G.S 

The following abbreviations of nouns and the adjective* derived from thorn are 
employed to indioste the source of articles from other publications. Geographical 
names are in each case written in full 

A. = Academy, Academic, Akademie. | Mag. = Magazine. 

Abh. = Abhandlungon. | Mein. = Memoirs, Mcmoires. 

Ann. = Annals, Annales, Annalen. Met. Meteorological. 

It. = Bulletin, Bollettiuo, Boletim. P. = Proceedings, 

t oin. = Commerce. It. *= Itoyal. 

C. Rd. = Comptes Rendue. llov. ~ Review, Itovno. 

Erdk. — Erdkunde. S = Poeietv, Kocietc, Selskah. 

(r. = Geography, Geographic, Goografla. Sitzb. 2 = Sitzungsbericht. 

Ges. = GeselWhaffc. T. = Transactions. 

I -* Institute, Institution. V. = Voroin. 

Iz. s= Izvestiyu. Verb. = Verba ndlungon. 

J. - Journal. ! W* ■= WiBHenschaft, ami compounds, 

k. u. k. — kftberlich nnd konigliob. Z. Zcitsehrift. 

M. — Mitteilungan. 1 /ap. - Zapiski. 

On account of the ambiguity of the words ootaoo , quarto , etc., the Hize of books in 
the list below is denoted by thu length and breadth of tho cover in inches to tho nearest 
halfduch. The size of the Journal is 10 X 0J. 

A seleotion of the works in this list will be notieed elsewhere in the “ Journal/' 


EUROPE. 

Auetria — -Hercegovina. Glohm 83 (1003) : 101-108. Kat " r 

Da. Popnvo poljti in drr Hercegovina. Von Dr. F. Kataor. R»ik lllmtratxnu, 

Austria Innsbruck. Qluhua 83 (190*1) ■ 157-100. Jaeger. 

Innsbruck. Bino nrdgeschiolillicbo Betmchtuug. Von J. r 
Austria — Trieate. Arm. JTyilrogrnphle 81 (10011) : 1 10-117. 

Oogenwartige und znkUnrtige Ilafunanlagan ron Trieel. Btift Plan. 

Belgium. D.S. B.lgc (Mogio 18(1902): 517-521. Xitbon. 

Quelquee mote au eujet de l’li.vdrologie do la c6to bolgo. l’ar le baron O. ran 
Ertborn. 

■““-“SHE K M. ntmk. * mu*. (low; m. 

fiur l'oxistence d’une faune rtlioto dans le lac de Furcso. Par C. Wcsenbeig- 
Lund. With Map. 

Europe. Herberteon 

““1? m jK J. «. 1 U.M". JWW h a. 

PublMert. . j „ 

Trance. B.8. Beige Geologin W <1000) : 209-288. Ocoreman and Belli*.. 

Compte rendu dee exounion, do la Sesaion extraordinaire de la Societe beige de 
Odologie, eto., dan. lee drfpartemente franwle de /.fJl 8 

15 aofit 1901). Per T. Oooreman et O . Dollfua With Map and lUtuiraUont. 

Tranoe— Brittany. Ann. G. 12 (1903) : 19-30. Vella**. 

Bur lee nul i uttnna dee cdtoa ocoidontale* de la llretegno. Par 0. Vallaux. 

Bee note in the Monthly Beeord (ante, p. 808). 

Trance— Hiatorloal. l*Tl«e and Blacba 

Bmeet Lariaae. Hletoire de Prance depnle lee Origln ee Jn aqn’b la 
Tome Premier. I. Tableau de la Geograpldede U Frwee. Par P. VIdMdela 
Blache. Perie: Haohette et Cle.. 1908 Size 94 x7*. PP. M0. Map and 
Diagram. Presented bp M. P. Vidal et la Blaeh*. [lo be rer tewed.] 
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Germany— Itrassburg. Ann. G . 18 (1008) : 67-72. Leon. 

Le port de Strasbourg. Tar 1\ Ldon. 

Baedeker. 

Italy. Handbook for Travellers by Karl Baedeker. First Part— Northern Italy, 
including Leghorn, Florence, Ravenna, and routos through Switzerland and 
Austria. Twelfth Remodelled Edition. Leipsio: K. Baedeker; London: Dalau 
A* Co. 1908. Size 0} x 4, pp. lxiv, and 564. Map* and Plana . 7 Woe 8 m. IVe- 
aented by M eaara. Duluu A Co. 

Italy— Alps. B.8.G. Ilaliana 4 (1903) : 27-36. Marion. 

Neva! di ciroo o traccie cursiche e glaoiali nel gruppo del Cavallo. Del Trof. L. 
Marson. With IllwUrationa . 

Italy— Assisi. Tour du Monde 9 (1908) : 07-108. Albissi. 

Assise — La pa trio d’un Saint par le Marquis degli Albizzi. With 111 Miration*. 

Xake of Geneva. Verh. Faiurf orach. Gea. Panel 16 (1003) : 220-240. F«rel. 

Recherches sur hi trunsparenco deg euux du Leman, Par F.-A. Forel. 

North-Western Europe. Wiedenfeld. 

Die nordwchteuropkisehen Wcltliiifen. London — Liverpool Hamburg— Bremen 
— Amsterdam— Rotterdam— Antwerpen — Havre, in ihror Verkehrs- utid Ilundrls- 
bodeutuug. \on J >r. Kurt Wiedenfeld. Berlin: E. 8. Mittlcr unci Kohn, 1903. 
(Veruflt-ulliehungon d h Institute fiir Meeroskumie und deg G cograph iochen In 
stistuts mi <ter UniversiUt Beilin, Heft 3.) Size 10J x 7, pp. xi. and 876. Map s. 
Brest nted by the Publishers. 

Portugal. Street. 

A Philosopher in Portugal. By Eugene E. Strcot. London: T. Fialior XJnwin, 
1903. Size 8x5, pp. viii. and 218. Print , r >«. net. Presented by the Publisher . 
Rumania— Walachia. Jl.fi.G. Itomtnti 23(1902): 1-102. Martonne. 

Recherches eur la dietrihution geographique de la population en Vnlaehio. 
Avne une Etude critique stir les proce'dea de representation de la repartition de 
la population. . . . Par K. de Martonne. With Map*. Also srpnrate cop//, prr- 
eented by the A uthor. [See uoto in the Monthly Record, ante, p. 669.] 

Russia— Finland. Meddelandmi G. FOren . Finland 6 (1901-1903): pp. 8. Foreman. 
Migra anteokningar riirande Gummolstadens goografl. Af J. Forsman, jun. 
With Maps and lUusUaliun *. 

On the physical conditions in the neighbourhood of Helsingfors. 

Russia — Finland. Hammaretr dm • 

Methblantlni G. Fthen. Finland 6 (1901-1903): pp. 12. 

Nugru iakttagoleer ofver vuttondolaron vestor oni Kyrb iilf. Af R. liammar & trom. 
On the western wutirshed of the Kyrii river. 

Russia —Finland. Meddelandvn G. Fiirtn. Finland 6 (1001-1903): pp. 18. Hayrcn 
Ivutno cits delta. Ai K. Huyreu. 

Russia —Finland. Meddthnab n G. FVren. Finland 6 (1901-1903) : pp. 119. Rosberg. 
Kysisk-Geograilsk lioHkiifniug ufvnr Kyrksliitt soeken. Af J. K. Rosborg. With 
Map und Illustration*. 

Russia— Finland. Jh ut*ch. Jiundschau G. 25 ( 1 908) : 293-302. Zarstedt. 

Kin Stieifzug duruli Savolaks und Karelion (Finland). Von A. O. Karstedt. 
"With llhr-t ration*, 

Russia— Novaya Zemlya. J&derholm. 

O/rersigt K. Yet.” A. Fiirhandlingar 58 (1901): 515-524. 

Heitriige zur Kenutnis dor Laubmoosflora Xovaja Semljas. Von E. Jadurholm. 

Russia— Oesel. Bkottsberg and Vsstergrsn. 

llihang K. Soensh. Yet.” A. Utindlingar 27 (No. 7) (1901) : pp. 97. 

Zur Kenntuis der Vegetation der Insel Uesel. Von C. Bkottsberg und T. 

V( siergren. ITith Map. 

Russia— Sheep-farming. lt.S.G. Com. Havre 19 (1902) : 160-171. Barths. 

La plus grande exploitation ngriuolu de 1’ Europe. Par E. Berthe. 

Russia— Ural. Bertrand. 

L’Oural est- il montagne d* Europe ou d’Aale? Far Jean Bertrand. (Extrait du 
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Bulletin de la Soriitt Beige de Qtologie. t. xvi„ 1002. pp. 198-208) Bruxelles. 
1903. Size 10 X 6}. Pretexted by the Author . 

Xuialar— Ural. C. Bd . 196 (1903) : 029-631. Duparo, Mraieo, and Fearoe. 

Bur roxiateneo de pluaieurs mouvements oro-geniques suecessifs dans VOural du 
Nord. Note de L. Duparc, L. Mruzec, et F. Pearce 

Sweden— Hydrography. 

Svonaka Hydrograflsk-Biologiaka Kommiaaioncna Skriffcer. T. Goteborg, 1908. 
Size 18 X 13. Charts and Illustration*. 

Sweden— Lapland. La G*, B.S.Q. Farit 7(1903): 162-176. Babot. 

La Laponie auedoiao d’aprea lea rduenfces explorations de MM. Svcnoniua et 
Hamberg. Par C. Babot. With Map and Illustration s 
Turkey— Macedonia. Abbott. 

The Tale of a Tour in Macedonia. By G. P. Abbott London : K Arnold. 1903 
►ire 9} X 6, pp. xii. and 344. Map and Illustrations. Price He. mt. Presented 
by the Publisher. 

United Kingdom — Oambridgeehire. Skeat. 

Tho Placo-Namea of Cambridgeshire, lly the Rev. Walter W. Hkeat. (Cambridge 
Antiquarian Society, Octavo Publications, No. xxxvi ) Cambridge. 1901. Size 
9 X ft}, pp. vi. and 80. Price 3«. 6d. 

United Kingdom — Climate. Quarterly J.It. Meteorolog A'. 29 (1003) : 1-22. Bayard. 

Kugliah Climatology, 1881-1900. By F. C. Bayard. With Map. 

United Kingdom — London. J.8. Arts 51 (1903): 269-281. dineburg. 

The Port of London. By Benedict W . Olnaburg. 

United Kingdom— Wool. J.B. Agricultural S. 63 ( 1902) : too— 1 10. w#bb 

The Prod action of Briti.h Wool. By J. M. Webb. With lUuetruHo 


u]l Herbert .on. 

Dffloriptivo Gengraphie. from Original Sources. -Vela. 8elpct.d by 
Ilerbertuon. Edited by A. J. H»rbi>rUon. London • A it ( . B totfc. »»« ■», B\x 
7* X 41, pp. XXX Vi. and 208. Ilhutratlme. Price 2». M. Printed by the 
Publishers . 


Hedin. 


Balnea. 

Barnea. 


Central Asia. B.S.G. Lyon 18 (1903) : 5-82. 

Reception et coufdrenco du Dr. Sven Hedin, 8 fevrior 19<»3. Wnth Mrp. 
India-Oen.ua. J.8. Arts 51 ( 1908) : 328-839. 

Gleanings from tho ludian Census. By J- A. Baines. 

India— Central India Agenoy. . ^ /1(in0 , . 

/. Bombay Br. R. Asiatic S. 21 (1902) : .. K»-39l. 

Dhar and Mandu. By Captain K Buruoe. WUh Map and lUurtraUou*. 

India — Ouj.rat. J. Bombay Br. It. A*iatio ti. 81(1002) . 413-183. Bhandarkor. 

Lurjuraa. By 1). K. Bhandarkar. 

Indix-HUtorieol. m Lon.-Pool.. 

Moditonil India under Mohammedan Bula f A D. 718-1701) By “ 

Poolo. London: T. Finher Unwin. 1003. X 5, pp. xvm. and +w>. utu, 

trations. Price 5s. Presented by the Publisher . 

India— Survey. 



Secondary Stations and other fixed points or J lie L Triironometrioal 

Herie. A if the Southern Tricon. Prepared in the Offloo of the Tn^n<m«rioa. 

Branch, Surrey of India. Published under *bo ot ± “d ZSFmSZ**- 

Krohan. Debra Dun. 1890. Size 12 X 10. PP ; * . ***■• ^ aii - 

tented by the Trigonometrical Branch. Survey of India. Q u^ner 

"S Fauna and Geography of the Muldiycandl.^ 
the Aoeount of tho Work circled . n and of the UriM *" ”q ^nmo i. 

during the yean 1809 and 1900. Edited by J. Stanley Gardiner, xoiumo a 
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Tut It. Cambridge, 1903. Hizo 11} X I), pp. 847-172. Plata and lUuHnitioru. 
Price 15 s, net 

The editor's notes on tho physical geography of the groups are concluded in this 
part. 

Japan. M.K.K.G . fas. Wien 40 (1902) : 804-306. Kutichert. 

Vulk&niacher Ausbruoh auf Torishima, Von Max Kutschera. 

See note in the April Journal (p. 486). 

Malay Arohipelago — Borneo. Molengraaff. 

Borneo Expedition. Geological Explorations in Central Borneo (1893-1891). By 
Dr. G. A. F. Molengraaff. English Revised Edition, with an Appendix on fossil 
Radiolaria of Control Borneo by Dr. G. J. Hinde. With Atlas of Geological 
Maps. Fnblishod by the Sooioty for the Promotion of the Scientific Exploration 
of the Dutch Colonies Lcydou : E. J. Brill; Amsterdam : 11. Gerlings. 1902. 
Size 111 X 7$ (Atlas Folio), pp. xx., 580, and 56. Maps, Plaice, and Illustrations. 
Price £ 2 12s fid. 

The Dutch edition of this work was reviewed in vol. xviii. of tho Journal (p, 295), 
Malay Arohipelago— Borneo. Spain. 

Uijde. K. Ned. Aard. Genoote. Amsterdam 80 (1903) : 175-189. 

Naar de Boven-Kolci (Sambalioeng). Een reis in do binncnlanden van Borneo 
(2fi Augustus — 17 September 1901). Door A. H. Spnan. With Map. 

Malay Arohipelago— Borneo. ,7.8. Arte 51 (1903) ; 507-519. Walker. 

The Stale of North Borneo. By H. Walker. 

Malay Arohipelago — Calebes. H&sselt. 

Tijde. K. Ned. Aard. Genoote. A meter dam 80 (1903) : 229-24(1. 

Niouwe ondorznokingstochten van Dr. Paul Harasin on Dr. Fritz SaraBin op 
Celebes. Door A. L. van Hasselt. 

Malay Arohipelago— Nias. Qlobus 83 (1903) : 149-154, 171-178. Hasp. 

Roisen auf der Insel Nias boi Sumatra. You H. Ruap. With Illustrations. 

Malay Arohinelavo — Sumatra. H elf rich. 

Tijde. Ind. Tool-, Land- en Volkenlc. 45 (1902); 530-540. 

Nota omtrent hot stroomgebied dor Boelian, Djeba, en Djangga. Van O. L. 
Helfrich. 

Malay Arohipelago -Timor. B.8.G. Lisboa 19 (1901) : 703-826. Bores. 

Apontamuntos para urn diuoionario ohorogruphioo de Timor. For R. Doros. 

Malay Peninsula. Bwettenham 

Malay Sketches by Sir Frank Atlielatane Bwettenham. London, etc.: J. Lane, 
1903. Size 8 x 5, pp. xii. and 290. Print tie. Presented by the Publisher. 

This is u re-issue of tho original work which appeared in 1895. 

Manchuria. Ann. G. 12 (1903): 31-46. Legras. 

Le Tranbmantohourlon. Far .1, Lngras. 

Persia. Whigham. 

The Persian Problem. An Examination of tho Rival Positions of Russia and 
Great Britain in Persia, with some account of the Persian Gulf and the Bagdad 
Railway. By 11. J. Whigham. London: isbister A Co., 1903. Size 9 x 5}, pp* 
xvi. and 424. Maps and Illustrations. 

Russia. Gerrare. 

Greater Russia. Tho Continental Empire of the Old World. By Wirt Gerrare. 
London: W. lloincmann, 1903. Size 9$ x 0, pp. xiv. and 310. Map and Ulus* 
tratione. Price 18s. [To bo roviewed.] 

Russia— Caucasus. Freshfield. 

The Exploration of the Caucasus. By Douglas W. Freshfield. Soooad Edition. 

2 vole. London: E. Arnold, 1902. Size 10x74, pp. (vol. 1-jT xii. and 278; 
(vol. ii.) viii. and 290. Maps and Illustrations . Price 21s. net. Presented by the 
Author. 

Many roadors, to whom the price of the first edition was prohibitive, will weloome 
the appearance of a popular edition of this work. Even without tho superb full-page 
plates of the original, there are sufficient illustrations in the text to give a good idea 
of the general foaturus of the range and the characteristics of its soenery. 
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Russia— Cauoaius. CL Rd. 136 (1903) : ‘260-261. Derrli. 

Sar log laoeolites du flahc nord do In chaine du Caucase. Nolo do M 11 * 1 Vora 
Dervis. 

Russia— Oauoasus— Arohaology. Uwarow. 

Die Bammlungen des Kankasischrn Museum* im Vcroine mit Special *Oe lehr ton 
liourbeitet und herausgegebon von l)r, fiustav Radde. Band. v. Archrcologie 
lwarbeitet von Gr&fln P. S. Uwarow. Tidis, 1902. Size 121 x 8J. pp. xv. and 
192. Plate e and Illustrations. V merited by Dr. Guitar Jtadde. 

Russia— Eastern Siberia. Zrahmer 

UuBBland in Aalen. Band V. Dns Nordustiiche Klistongobiet (Dor OcbotskUeho, 
Uishigimkiflohe Petropawlowakisclio und Anndyr-Bozirk). Von Krahmcr. 
Leipzig : Zucksohwerdt A ( o„ 1902. Size 9} x 6J, pp. 296. Map*. 

Turkey — Aaia Minor. B.R.S.G. Madrid 44 (1902) : 482-492. Blizques. 

De Sardes 4 Cnnaza. Eatudio geografioo. Tor A. Bluzquez. With Map. 

Turkey— Alia Minor. Z. Get. firdk. Berlin 0 903): 122-137. Brenneoke. 

ErgebnUse der HohenmoMungen I'rof. A. Pbilippeou'H im westliolien Kloin-Agien 
im Jahr 1901. Yon W. Brennockc. 

Turkey— Asia Minor. Bamiay. 

Preliminary Report to the Wilson Trustees ou Two .Tourneys in Asia Minor, 
1901 and 1902. By W. M. Ramsay. The Aberdeen University Press, Limited. 
Size 11 x 7$, pp. 14. 


AFRICA. 

Africa. Horbortson. 

Descriptive Geographies from Original Sources. Africa. Selected by F. D. 
Herbert son. Edited by A. J. llerbortson. London : A. & C. Black, 1902. Size 
7 x 4$, pp. si. and 264. Illustration s. Price 2g. Grf. Presented by the Publishers. 
Basutoland. Martin. 

Basutoland; its Legends and Customs. By Minnie Martin. London: Nichols 
& Oo., 1903. Size X 5. pp. viii. and 174. Presented by the Publishers. 

British Bast Africa. B.8.R. Beige G. 27 (1903) : 3-80. Benesse. 

Voyage an lao Victoria. Par Comte F. de Benesse. 

Central Sudan. G Rd. 136 (1903) : 575-577. Destenave. 

Sur les reconnaissances gdograpbiques executes dans la rdgiou du Tchad. Note 
de — Destonave. 

Central Sudan. Reo. Colon. (1902): 831-338. Dostonavs. 

Rapports sur les ties du lao Tchad. Par le lieutenant-oolonol Destenave. 

Central Sudan. La <?., B.S.G. Paris 7 (1903) : 157-161. Destenave and Others. 

Reconnaissance gdographique de la region du Tchad par le lieutenant-colonel 
Destenave et par les offloiere places sous ses ordres. 

See note in the Monthly Record (ante, p. 674). 

Dahome. B.8.G. Com. Paris 24 ( 1902) : 469-502. Borelli. 

Le Dahomey, see progrfea, hod cliemiu do fer, kou role dans notre empire ufricam. 
Par G. Borelli. 

french Congo. Hft. Colon. (1902): :il2-824. K»Umu 

Haut-Oubangui. Bapport du Oapitalne V. Mnliieu. 

French Sudan. Baillaud. 

Sur le* route* du Soudau. Par EmU. BaillaudL Toulou*. : E. Privat, I'M. 
Size 11 x 74, pp. eiti. und 338. IUwtratum. rnce*. 

Frenoh Su dan Rev. Colon. (1902) : 325-330. 

De* aaisoas au Soudan freu,*!*. 1 ’«■ 1(J Df - L. Le Clech. 

Leue. 

°^JiSto2? # Bllder au. dou. Kdoulullobe» van A. Leue. Berlin : W. SOaerott, 

here gl»“nStoe We ezpcrieneeB iu (ierman Eaet Africa, from the eout to Uha and 
Lake Tanganyika. 


Le Oleohe 
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German South-West Afrioa— Elisabeth Bay. Bechtel. 

Ann. Hydrographic 81 (1909): 122-128. 

Die Ellsabeth-Buoht, 8ttdwostafrika. Naoh Bericht S.M.8. Wolf, Komdt. Kaptlt. 
Bechtel 

Gold Ooait. 

The Gold Coast Civil Servioe List (1902) showing the Civil Establishments, 
Names, and Designations of the Civil Servants of Government, etc. London : 

E. Stanford. Size 9} x G}, pp. 378. Map. Preeented by Mr. E. Stanford. 

Ivory Ooast. Villamur and Biohand. 

Notre Colonie do la Cdte d’Ivoire par Roger Villamur, et Ldon Biohand. 
Preface de M. Binger. Paris : A. Challamel, 1903. Hizo 7j x 4}, pp. nil and 
400. Maps and Illustrations. Price 3s. Cxi. 

A systematic account of the geography (physical and eoonomio) and ethnography 
of the Ivory Ooast. 

Ivory Ooast. Questions Dipl , et Colon. 16 (1908) : 483-448. Xlor. 

Situation doonomique de la Cote d’Ivoire. Par J. Xior. 

Ivory Ooast. B.S.Q. VEst 28 (1902) : 219-220. 

La zone forestifere do la haute Cdte d’Ivoire oooidcntale. 

Madagascar. C. Rd. 186 (1908) : 570-672. Lemoine. 

Sur la gdologie de la Montagna dee Knurls (Madagascar). Note de P. Lemoine. 
Madagascar. B.S. G. Com. Paris 24 (1 902) : 503-531 . BoqnefenU. 

Do Tamatave a Tananarive. Par — de Boquefeuil. With Maps. 

Madagascar— Historical, B.S.G. VEst 23 (1902) : 180-201. Froidevsux. 

Comment nous connaissons Madugascar. Par II. Proidovaux. 

Moroooo. G.Z. 0 (1903) : 65-79. Fischer. 

Marokko. Kino landerkuudliche Skizze. Von T. Fischer. 

Moroooo. Baynaud. 

Documents sur le Nord-Oueirt AfWcain. Etude nur l’Hygibne et la Medeoiue uu 
Maroo suivie d’uue Notico sur la Cliinatologie den Principales Vllles de l’Emplre. 
Pur le Dr. L. liaynaud. Alger: Imp. Typ. et Litkographique S. Ldon, 1902. 
Size 10 X 0$, pp. 204. Illustration*. Presented. 

Moroooo— Figig. La G. t B.8.G. Paris 7 (1903) : 177-202. Doutte. 

Figuig. Notes ot impressions. Par E. Donttd. With Map. 

Morocoo— Gebel Musa, Alpine J. 21 (1903): 311-315. Mnnro, 

Gobel Musa — Apes Hill. H\ H. T. Muuro. With Illustration. 

Niger. Tour du Monde 9 ( 1908) : 1-96. Lenient. 

Le Niger, vuie ouverte a notre empire Afriouin. Pur M. le Capitaine Lenfant. 
With Maps and Illustrations . 

Niger. B.8.G. Lyon 18 (1903) : 51-64. Lenfent. 

La navigation du Moyen Niger et l’avonir du Soudan fr&nqais. Bdsnmdde la 
Confdronoe du Capitaine E. Lenfant. With Map. 

Nigeria. — 

Northern Nigeria. Correspondence relating to Kuno. Loudon: Eyre A Spottis- 
woode, 1903. Size 13 x 8}, pp. 14. Price 2 }d. 

North Afrloa— Historical. B.8.Q. Italiana 3 (1903) : 1012-1039. Garofslo. 

Contributi alia Geografla etorica dell’ Africa. Nota del Prof. F. P. Garofalo. 
Bhodesia. Jones. 

Tlio British South Africa Company. Report upon the Present Condition of 
llhodesia, presented to the Directors, by J. V. Jones, c.m.o., 1908. Size 10} x 8}, 
pp. 44. Map and Diagram. 

See note in the April number (p. 156). 

Bshars. Question* Dipl, et Colon. 16 (1903) : 209-225. Fallot. 

Le commerce du Sahara. Par E. Fallot. With Map. 

Sahara. C. ltd. 136 (1903) : 403-406. Hoohrsutinsr. 

Sur un type spdoial de dunes de la bordure saharienne. Note de B. P. G. Houli- 
reutiner. [See note, ante , p. 556.] 
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South Afrioa. J.R. Colonial I 34 (1903) : 238 -207. Morgan. 

The Trade and Industry of South Africa. By B. H. Morgau, 

Spanish West Afrioa. B.RS 0 . Madrid 44 (1002) : 349-392. Tatar. 

Dc Cadiz 4 Fernando I*do y al Muni. Diario del viajo de D. Pedro Jover y Tovur. 
With Fortrati. 

West Afrioa— Cotton. J. African 8. 2 (1903) : 132-148. Baillaud. 

( ultivation of Cotton in Wostorn Afrioa. By K. Baillaud. 


NORTH AMERICA. 

British North Amerioa— Newfoundland. La Breton. 

Quettiont Dipl, et Colon. 13 (1903): 411-428. 

La question de Terre-Nouve.— ttaiut-Fierre et Miquelon, i'ar I.i* Breton With 
Map. 

Canada. Coleman and Willmott. 

The Miohipiooten Iron Banges. By A. P. Coleman and A. B. Willmott. (Uni- 
versity of Toronto Studies. Geological Series, No. 2.) Tho University Library : 
Published by the Librarian, 1902. Size 11x7, pp. 48. Mapc. 

Mexleo. Oharaay. 

Manueorit Ramirez. Histoire de l’Origiue dee Indieus qui habitont la Nouvellc 
Wepagne >elon leurs tradition*, public oar D. Clmruay. (Recuoil .do' Voyages 
et deDocumonta pour inrvlr h 1’Hi.tolre do la Udographie, depute lo X1U" jm*iu a 
lu fin du XVI' Bibole, XIX.) Paris : B. 1-oroux, 1908. Siie 11 x 7J, pp. xx. and 
216. Ittwtratioiu. Price 13a. M. 

Xexloo. Weed. 

Notes on a Seotion aoross the Sierra Madro Oooidontal of Chihuahua and Hlnalou, 
Mexleo By W. H. Weed. (Trowoeto** of (ho American Institute of Mining 
Engineer,.) 1901. Hizo 9J x 6, pp. 16. Section. 


United States. — 

Annual Reports of tbs War Department for tho fiscal year ended June SO, l'.jM. 
Keportof the Chief of Engineer.. 4 Vole, and Supplement. WaBhington, 1902 
Rise 91 X 6, pp. 3206 and 216. Map., etc. I'reteiitm by the V.S. War Department. 
Includes, as the rciiort of tho Minsisslppi Commimiou and much information 

uu the improvement of harbourB, navigation, etc. 

United States— California. , , fI , 

Mountaineering in the Sierra Nevada. By l iaise King. London: l. 

Unwin, 1908. Size 8 x 54, pp. xiv. and 378. Fries bn. net. I resented by the 
Fublieher. , . . , 

A reprint of the well-known work originally published in lS71,aml revised and 
enlarged in 1874. 

United States— Colorado. J. Ueology 10 11902): 838-851. Isnneman. 

The Arapahoe Glaoinr in 1902. By N. M. Eenncmau. With lUiutratwiu. 

United States— Cheat Salt lake. National O Mag. 14(1903): 75-77. Murdoch. 

Why Great Salt Lake has fallen. By L. H. Murdoch. 

See note in the Monthly Record {ante, p. 37h). 

United States— Idaho. R United Stabs (loot. Snie., No. 199 (1902) : pp. 192. Bwll. 
Geology and Water Resources »f the Snake Hirer Plains ol Idaho. By I. C. 
itUBBell. With Map and Illustrations. 

United State#— Hew Xexloo. American J. Boi. 15 (1903): _ 207-210. 1,7,1 

Geologioel Structure of Now Mexican Bolnm Plains. By C. R. Keyes. 


Gslloia. 


CENTRAL AND SOUTH AMERICA. 

Argentine-Chile-Frontier. Ann. ( ) . 1* (B» 8 ) 4 . 7-88 ' ... „ 

Bn frontiers argentino-ohilienne. Par L. Gallon. Witt Map. 

Argentine Xepnblle. J. Franklin I. 15® (1908): 21 J-235, A41-272. Worke 

Two Years In Argentine as the Con«ulting Engineor of Notional Public work. 
By E. L. Oorthell. 
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Brazil— Amazon. Ann. Q. 12 (1903) : 54-86. Le Oo&nte 

Le Das Amazono. l'nr P. Lo < 'ointe. With Map and Plate*. 

Brazil -Amazon. Plane 

X travom l'Amdrique Equatoriale. L'Amazonie. Par Auguste Plane. Parifl : 
Plon-Xourrit et Cie, 1903. Size 7) X 4), pp. xiii. and 280. Map» and Plate* 
Presented bp the Author. 

Brazil— Rubber Industry. Peterman™ M. 49 (1903) : 28-32. Nobler. 

Die Gewinnung von Feinguimni und Kautachuk in Brazilian. Von A. K'ihler. 

Central and Bonth America. Herbortion 

Descriptive Geographies from Original Souroez. Central and South America, with 
the West IndieH. Selected by F. D. Herbertson. Edited by A. J. Herborteou. 
London: A. A C. Black, 1002. Size 7} x 4), pp. xxxiv. and 240. Illustration* 
Price 2s. 6d. Presented by the Publisher h, 

Guiana. Z. Ges. Erdk . Berlin (1903) : 5-43. Panarge. 

Beriohf iiber eine Keize im venczolanizcJion Guyana. Von Dr. B. PaBzarge. With 
Maps and Illustrations. 

Panama Oanal. — ■ 

Monthly B. Intermit. Bureau American Itep 14 (1903): 35G-8G8. 

The Panama Canal Treaty. 

Patagonia. O/versigt K. Vet.- A. Ftirhandlingar 58 (1901): 229-263. Duien 

Zur Eenntniz der Gefasapflanzen dee siidliohen Fatagoniens. Von P. Duals. 
With Illustrations. 

Bt. Vincent. Al\dne J. 21 (1903) : 287-295. Anderzou. 

Two Azoentz of the Soufriere. By Tempest Anderson. With Illustrations. 

South Amerioa. Rzyw. 

A traverz l’Amdriquc du Sud. Explorations dea Frbres Beyez. Travail prdaente 
a la ll p (inference Pun-Americaine icunie au Mexique. Par le Gdndral H. Beyes, 
ddldgud do Colombia. Mexico- Barcelona : B. de S. N. Araluoe, 1902. Size 
10 X 11, pp. 88 and 40. Map. Presented by the Author. 

Venezuela— Historical. Questions Dipl, et Colon. 15 (1908): 240-244. Figucirai. 

Une premiferc occupation allemande au V dndzudla (X VI" sifccle). Par G. Figueiros 
Venezuela— Zoology. Berlepsoh and Hartert. 

On the Birds of the Orinoco 1 legion By Couut Hone von Berlepeeh and Ernst 
Hartert. (From Noritate s Zoological \nl. ix., April, 1902.) Size 11x8. Plate 
Presented hy Mr Ernst Hartert. 

AUSTRALASIA AND PACIFIC ISLANDS. 

Australasia. Goghlen. 

A Statistical Aooount of the ^even Colonies of Auatraluaia. 1901* 1902. By T 
A. Coglilan. Ninth iBeue. Sydney : W. A. Gullick, 1002. Size 9 X 5$, pp. viii. 
and 1004. Map. Presented hy the A gent- General for New South Wales . 

Australia. Cambridge. 

Thirty Yearn in Australia. By Ada Cambridge. London: Methuen A Co., 10<>3. 
Size 9 x 5), pp. vii. and 801. Price 7 s. Od. Presented by the Publishers. 

New Guinea— Dutch. Moolenburgh. 

Tijds. K . Ned. Aard. Genoots . Amsbrdam 20 (1903) : 206-221. 

Beis door bet emulate gedeelto van N ederlandacli-N ieu w-Guinea. Door P. E. 
Moolenburgh. 

New South Wales. Be v. Colon. (1902) : 279-311. Vigours^ 

Mission Vigourcux (Oceanic*). 

Boports on farming industries, etc , iu New South Wales. 

New Zealand. Dadelszen. 

Report on the BesultB of a Census of the Colony of New Zealand, taken for the 
night of the Slst Maroh. 1901. By E. J. von Dadelszen. Wellington, N.Z., 1902. 
Size 11x8), pp. viii. and 104. 



GEOGRAPHICAL LITERATURE OF THE MONTH. 


POLAR REGIONS. 

Arctic— Abruiii Expedition. Filippi. 

Filippo do Filippi. La spcdiziono polare artica di R.A.R. il Principe Luigi 
Amedoo di Savoia, l>uoa depli Abruzzi ed il euo libro. (Dalla Nuova Antologia, 

1(1 dicembrc 1002.) Roma, 1! >02. Size 9| X 6}, pp. 20. Portrait Presented by 
the Author. 

Arctic— Sverdrup Expedition. G. Tidsbifi 16 (11)01-1002): litt-191. Xeaohaen. 
En Tvort Overeigt over den nndun noreke PolarficrdB gemrrafiBko Arbejde. Af 
llitmceter leach sen. With Map. 

Greenland. Bihang K. Sttnsk. Vet,*A. UandlingarWI (No. 8) (1901): pp. 70. Dttien. 

/ur Konntnis tier ( « (.TaBHpflanzen Ostgronlandg. Von 1*. Duttdn. U ith Map and 
Plates. 

Greenland. G. Tidskrift 16 (1901-1902), 211-217. Ernnee. 

Angmagealikeme. iCthnograflske lagttugfdaer i>aa en Ex edition til Angmagaalik. 
Veil C. Kruuao. 

Greenland and Jan Mayen. _ Dueen. 

Jiihang K. tivensh. Yet.- A. Handlingar 27 (No 1) (1901): pp. 71. 

Ilritrdge zur Laubmoogflora OstgronlandB und dio Inset dan Mayon. Von P. 

Ihiecn. With Map and Plates. 

MATHEMATICAL GEOGRAPHY. 

Cartography. Petermanm M. 49 (1003): 45-47. ^ Hammer. 

Boitragd zur ruBaiaclicn Militurknrtographio. Von Prof. Dr. b. Hauimor, 

Nautical Astronomy. Ann. Hydrographiques( 1002): 7 129. Art ®°* 

E siii d'nuo mdtbode do cali ul commune aux dietanoes lunairea et occultation*. 

Pur Capitaino — Arago. 

Hantioal Aitronomy — Longitude. Ann. H V imgrapliq.wt «(1U02): ‘M-™ 7 - °^J* n 

Note Bur nno notmlle mdtbode ill 1 nalcul do In longitude pur 1(» » noe 
Par K. ( aepari, 

PHYK0AI AHO BIOLO9I0AI GEOBBAPHY. 

McConnell. 

ThT^^iricnhuia. Geology. A Scirntitio Aidtu 

By Primrose MeCnunol. 1/vnd.m : Orns to '*«*»*j ‘*J U '~ b ’ 

pp. 830. Map ami Illusti "lions. Pi rented by the Publishes. 

Geology — Plan of the Earth. JVterwanns X. 49 (1908) : *8-4«». Dannen erg. 

Die Aquiitoifrago in der Goologio. Von Prof. Dr. A. Dannonberg. 

Annlysi. of a work by Fethei Damian Kreichgauer. 

Glaoleri. Tit, It. K. Krd. AaarJ. Genouti. A mdrrdum 80 (1U0S) : 159-174. 

Hot Alpine gloUohcrijK ay"* at^Uineon on invloed op de vorrnen van hot hooggn- 
bergte. Door J. van Daren. II ith lllustratM*, 

Glaoleri— Moraines. Petermans* M. 49 (J908) : 34-86. f8St 

Der Srhutiinhalt von Iunenmoifinen. Von 11. lleee. 

ABTHB0P09B08BAPHY AHD KI8IOEIOAL GB0GBAWY. 

Von J. Eollman. WW Illustration.. 

OtlveUarL 

Sr Sisg im nI sW 

Contains a reproduction, In colours, of the 1442 planisphere of Leerdo. 
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Lindsman. Deutsrh. Rundschau 0. 86 (1903): 325-327. Wolktnhauer 

Dr. Moritz Lindoman. Von W. Woikenhauer, With Portrait . 

GENERAL. 

Congress. Z. Get. Erdh Berlin (1903) : 44 49. Von dan Stanian. 

Der XIII. Internationale Amorikaniaten-Kongroaa. Von Prof. Dr. Karl von den 
Nteinen. 

Xdooation. Davit. 

The rrogreaa of Geography in the Schoola. By W. M. David. (The First Year- 
book of the National Society for the Scientific Study of Education. Tart ii ) 
Chicago, 1902. Size 9x6, pp. 58. 

Education. G.Z. 9 (1903) : 90-112. Langsnbeok. 

Ziel nud Methodo den guographUohen Unterrichts. Von Prof. Dr. Luiigonbeck. 
Encyclopaedia. Meyer. 

Meyers Grosses Konveruations-Lexikon. Eine Naohschlagewerk dea allgcmeinen 
Wiese ns Hoohte, g&nzlloh neubearbeitote und vermehrte Auflage. Zweiter 

Band. Astilbe bit ltisinurck. Leipzig n. Wion : Blbliographisohos ln.titut, 1903. 
Size 10 x 64, pp. 914, Maps and Illustration s. Price 10*. 

Exhibition. B.8.R.G. d' Anvers 86 (1003) : 259-422. Janssens. 

Oompte-randu de Imposition oartographique, ethuogruphique et maritime 
d’ Anvers. Par E. Janssens. With Illustrations. 

Mountaineering. Schafer. 

Hoohtouren in den Alpon, Spanien, Norilafrika, Kallfornien und Mexiko. 
AubgefUbrt und besohriebtm von Kaimund Sohifor. Leipzig : J. J. Weber, 1908. 
Size 11 X 7|, pp. viii. and 176. Illustrations. Presented by the Publisher. 

Telegraphy. Tunzelmann. 

Wirelces Telegraphy. A Popular Exposition. By G. W de Tnnzelmann. Third 
Edition. Loudon : Knowledge Office, 1902. Size 7$ X 5, pp. v. and 104. 
Price 1*. 6 d. Diagrams. Presented by the Publishers. 


NEW HAPS. 

By X. A. REEVES, Map Curator t R.G.S. 

EUROPE. 

Austrian Alps. Hass. 

Die Elabedeokung in den Oetztalor Alpen seit dem Beginne der Eisseit bis zar 
Gegenwart und Lhngaproflle dea Venter Tales. Von H. Hoss. Scale 1 : 250,000 
or 3 a 9 atat. miles to an inoh. Petermanns Geographisohe Mitteilungen , Jahrgang, 
1903, Tafol 7. — Qoerproflle den Inn- und Oett-Tales. Von II, Hess. Inn-Tal 
Profile mit interglazialen Talboden. Scale 1 : 150,000 or 2'3 atat. miles to an inch. 
Oetz-Tal Profile mit interglazialen Talboden. Scale 1 : 75,000 or 1’9 atat. mile to 
an inch. Petermanns Geographisohe Mitteilungen , Jahrgang, 1903. Tafel 8 . 
Gotha : Justus Perthes. Presented by Hie Publishers . 

Central Europe. Liebenow and Ravenstein. 

1 Jebenow-Raveustetn’s Npeoial-Radfahrorkarte von Mittel-Europa. Noale 1 : 300,000 
or 4*7 atat. miles to an inch. Sheets 52, Warsuhau; 64, Lodz; 65, Radom; 78, 
Wielun; 103,Prag; 104, Koniggr&tz; 105, Olmtttz; 106, Bielitz. Frankfurt a. 
M. : Ludwig Ravenatein. 

England and Wales. Ordnanaa gnrvay. 

Obduakoi Subvmy or Enolakd and Walss : — Revised sheets published by the 
Director-General of the Ordnanoe Survey, Southampton, from April 1 to 30, 
1903. 

4 miles to 1 inoh : — 

Hill-shaded map, printed in oolouts, in sheets 19 (21 and 25), 22, 28. 1*. 6d. eaoh . 
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8 miles to 1 inoh 

Printed in colours, 88, 90, In. each ; folded in covers or flat in shoots. 

8-inch— County Maps : — 

Bedfordshire, 19 s.w. Cambridgeshire, 4 n.w.. 0 n.w.. r.w„ b.k.,7 b.w., s.b., 10 n.e., 
11 N.W., N.K., 8.W., 12 N.E., S.W., 15 N.W., N.E., S L , 1(5 N .W„ N.K., S.W., S.E., 21 N.W., 
N.K., B.W., S.E., 22 N.W., N.K., R.W., b.E., 25 N.W,, N.K., S.K., 2fi N.W.. 20 N.W., N.E., B.W., 
52 N.w., n.e., s.w., s.e. Cardiganshire, 2 n.e., 5 n.w. Dorset, 22 b i:., 88 n.e., b.k., 
89 n.w., n.e., 40 R.E., 45 n.w. (n.e. and si.), 52 s.e. Gloucestershire, 5 b.w., 8 s.e., 
11 8.E., 18 N.W., 15 B.W., 10 S.W., 28 N.W., B.W., 80 0.K , 88 N.E., 49 N.W., B.E., 51 N.W., 
s.w., s.e. Monmouthshire, 15 N.w., b.w., 21 n.w., s.w., 26 n.w., s.w., 81 s.w., 85 
S.U., 40 n.e., s.w. Montgomeryshire, 10 n.e., 28 B.E., 24 s.w„ 22 n.e., 40 n.w. 
Shropshire, 82 n.e., 27 n.w., 20 b.w., b.k., 41 s.w., 42 n.e., 48 u.w„ 44 s.w., 48 s.w., 
49 n e., 50 n.e., 52 s.w. Staffordshire, 57 h.e. Warwickshire (Det.) 52 b.k. 
Worcestershire and (Do. Dot. 3 and 4), 51 s.u., 54 s.i ., 56 n.w., 58 k.w. Is. mch. 

26 -inoh — County Map« 

Cambridgeshire, XLIX. 11, 14, 15, 16 : L. i, 5. 0; LX. 1. 2. 8, I, 5, 6, 7. 8. 12, 10. 
Dorset, XI. 7 ; XXIX. 4, 14, 15 Gloucestershire, XVII. 1, 3, 7, 11 ; XVIII. 2, 14, 
15; XXV. 2; XXIX. 15; XXXI. 4, 7; XXXll.2.4,8; XXXIII. 9, 11, 12, 13, 
15; XXXIX. 10; XL. 1 ; XU. 10; XUI. 1 ; XLVII1 0, Ji, 13, 10; XLIX. 10, 



5; CCLXXXV. 4 ; COLXXXVI. 6. 3s. each. 

( K Stanford , London Agent.) 

Ger ma ny. Sympsr, 

Kartc dee Vorkehrs euf Deutsnben Wasseistrasson im Jahre 1000 Nooh den 
ErgebniHHen dor Btatistik dos Deulachen llnohes ; nacli Ilandchkaiitmer^ 
nnd anderweiten Quellon uuf Anordnung deb Hcjrrn Mimstyrti 
Arboilen zueammengeHtrlt von Symp.-r, (ieheimor Huurat. Ncata 1 : .250 ,0)0 or 
JO 7 stat. miles to au inoh. 4 Hlujeta. Berlin : Vorlag dos Berliner Litk. Institute. 
JViflc Cm. . J _ , _ , . . . 

Itv meanH of oarefully selected aymbols and colours, a great deal of most useful in- 

town, near «ho river, i. indioafnl by the .Imracter in which the .tow > » ft** “* 


i map resembles that published 
fact, bo oousidered a new edition. 

_ Bartholomew. 

Portuguese Government 

t °P°K«‘P hio “- em 1808, 1900. AUmi]lu brtv.rk. 

General Karta ofver Sverige. Soale 1: 1 * 5 fjheet» •"llM ii*biok* U 40, 

Sheet 1 ; Male 1 : 200,000 or 81 .tat mile, to an inoh. Sheet. . 47, Bi.oao* . w. 
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Lyokaele; 50, Norsjo; 78, Brftcko; 79, Sundsvall; 84, Hudiksvall. — Scale 
1 : 100,000 or 1*5 itat. milo to an Inch. Sheet 105, OokoltK). Stockholm : Rikets 
AUmanna Kartverk. Presented by the Swedish Government Surety. 

Vienna. Artaria. 

Plan der K.K. Reichshaupt und Reeidenzstadt Wlon. Ausgabe, 1908. Baurbeitet 
im Geographisohen Institute (l)r. Karl l’eucker) der Verlugsbandlnng Artaria & 
Go. in Wien. Scale 1 : 25,000 or 580 4 yards to an inch. Vienna : Artaiia A Go., 
J908. Preeented by the Publisher. 


Philippine Islands. Military Information Division, War Department, Washington. 
Map of Mindanao, Philippine Islands. Scale 1 : 792,000 or 1 2-5 slat, miles to an 
inch. Prepared in the War Department, Adjutant-General's Oilloe, Military 
Information Division, Washington, 1902. 

This is a preliminary map, and shows no hill-work. Out lino and lettering 
are in black and sea blue. 


AFRICA. 

Africa. Intelligencs Division, War Office. 

Africa, Scale 1 : 1,000,000 or 157 stat. miles to an inch. Sheets: 50, Sokol o, 

51, Kano; 52, Lake Chad. London: Intelligence Division. War Office, J9o;». 
Stanford. Price 2s. each sheet. Presented by the Director -Unit ral of Mobilization 
and Military Intelligence. 

Algeria, Miniature des Travaux Publics. 

Carto Gcologique de l’Algcrie. Troisifemo edition, reotidde et complMeo par lo 
Service de la Carte Geologiquo de l’Algdrie. Ministfere des Travaux Publics. 
Gouverncment Gdndral de l’Algdrie. Paris: Ch. Beranger, 1900. 

A comparison of this edition with that published in 1892 shows that considerable 
advance has been made in tho knowledge of tho geological formation of tho country 
aince that dato. Information of a detailed charaotor takes the place of generalizations 
und regions that were ton years ago unexplored geologically have now boen surveyed. 
The map la woll executed, and the registration of the colours very good. 

Algeria. Bervioe Geographique de lArmfee, Paris. 

Carte de l’Algdrie. Scale 1 : 50,000 or 0 78 stat. milo to an inch. Sheet No. 120, 
Aine Mlila. Paris : Service Geographique do PArmeo. Price 15.0 /r. 

Central Africa. Marohand. 

Mission Marohand. Haut Oubangui- Bahrel Ghazol- Nil- Ethiopie- Djibouti. 
Gaito publiee sous les auspices de la Soeidtd de Geographic do Paris. Dressee et 
desainle par le Commandant Baratier d’apiba les travaux typographies et 
astronomiques de les Mission Marohand et d’apibs les itineiuires des Offieicrs du 
Haut Oubangui, de M. Faivre (Expedition du Dedjaz Thcssanm), de la Mission 
de Boncliamp, do la Mission Bbttego, et des anoiens voyugeuis. Scale 1 : 1,000,000 
or 15 7 stat. miles to an inoh, 4 sheets. Paris : H. Barifere, 1908. Presented by 
the Publisher. 

This map will be specially notioed in the Geographical Journal. 

Tunis. lervioe Geographique de l’Armie, Paris. 

Tunisio. Soale 1 : 50,000 or 078 stat. mile to an inch. Sheet No. xxxyiii., 
Ouargha. Paris: Service Geographlque de l’Armee. Price 1,50/r. 


AXXBX0A. 

Canada. Surveyor-General's Offios, Ottawa. 

Sectional Map of Canada. Scale 1 : 190,080 or 3 stat. miles to an inoh. 
Moosejaw Sheet (42), West of Second Meridian, revised to January 12, 1908; 
Touchwood Sheet (44), West of Second Meridian, recked to March 2, 1908; 
Saskatoon Sheet (58), West of Third Meridian, revised to October 22, 1902; 
Finoer Creek Sheet (81), West of Fifth Meridian, revistd to March 9, 1908; 
Porcupine Sheet (82), West of Fifth Meridian, revised to February 20, 1908. 
Ottawa : Surveyor- General's Offioe. Presented by the Surveyor -General of Canada. 
Peru. Oisnsroi. 

Atlas del Peril, Politico, Minero, Agricola, Industrial y Count eroial (con las 
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ultimas demarosaionei terrllorxale.) y Texlo d*siriptlvo da cada d.nartimieuto. 
Por Carolos 1). Cisneros. Lima: Libreria a lmprentu Gil. Printed by the 
Author. * 

This atlas of Peru will be specially noticod in the Geographical Journal. 

United States. Band, McNally ft Oo. 

Indexed Oounty and Township Fockot Maps.— New Jersey. Houle 1 : 570.240 
oi 9 stat. miles to an inch. New Mexico Soule 1 : 1,000,800 or 00 slat, miles to 
an inch. Now York, Scale 1:570,210 or 9 stat. miles to an ineh. Chicago and 
New York : Rand, MoNally ft Co. Price $0.25 each. Presented by the Publishers. 
These are new editions. 


GENERAL. 

French Colonies. tclct. 

Atlas dos Colonies Francises. Drcsse par ordro du Miuisicre des Colonies pur 
Paul 1‘elet. Livraison 9. Fails : Armuud Colin ct Cie. Pries 3 Jr. 

Fart No. 9 oontaius map No. 1, a general map of the world on an elliptical pro- 
jection, showing the French colonies, transcontinental aud other important railways, 
principal telograph linos, and steamship routes. No. 2, a map of Northern and Central 
Africa, showing the French possessions ; and No. 27, a sheet containing nine plans of 
French colonial naval depots. In addition to those, there arc ten pages of descriptive 
letterpress, as well as the title-page, list of conteuts aud ulplmlwtiual index to the 
whole atlus. Although this part has but just ap|w*ared, tho mops are dated January 
and July, 1901, and are consequently already oat of date in soverul respects. 

This atlas 1 b now oomplote, and comprises altogether tweuty-sovon sheets of mnpB, 
besides numerous inBots. Each map is accompanied by sevorai pages of descriptive 
and statistical letterpress, and altogether it is a very creditable production. Tho maps 
are printed in colours, and the routes of important French explorers aro shown in rod. 
The price of the complete atlas bound in doth is HO francs. 

World. Schrader. 

L’Annce Cartographique. Supplement annuel a toutes lea publications de Geo- 
graphic et de OaTtographie. Press J et redigv sous la direction de K. Schrader. 
Dousibme supplement oontenant les modifications gcugraphiques ct politiques 
des anneos 1900-1901. Paris : llaohctto et Cio., 1903. Price ofr, 

A separate notice of this appears on p. 006. 

CHARTS. 

North Atlantic Ooean and Mediterranean Sea. Meteorological Offloe. 

Pilot Chart of the North Atlantic and Mediterranean for May, 1903. Loudon: 
Meteorological Offloe. Price Qd. Presented by the Meteorological OJbV, London. 
United States Chart. United States Eydrographie Offloe. 

Pilot Oharti of the North Atlautio Ocean for April, and of the North Paolfio 
Ocean for May, 1903. U.S. Hydrographic Offloe, Washington, D.C. Presented 
by the U& Hydrographic Qfioe. 


PHOTOGRAPHS. 


Grease. 


Seven photographs of lakes of the Central Cordillera of the Andos of Colombia, 
talari by Herbert H. Crease, Esq. Presented by Herbert H. Crease , Ksg. 

An excellent eet of platinotypes, measuring X 6| inches. 

Cl and 2) Lake Fuguene: (3) Lake Suesoa; (4) Lake Sieoba (part drainod for 
troMure) ; (5) Lake SieLha (part undrainod) ; (C) Lake Guatafita (showing Spanish 
catting) ; (7) Lake Guatavita (taken from entranoe to Spanish outting). 


Thirty-two photograph, taken on • wyag» from Quito to the Amnnon frid tho 
river Napo. By I. Hamilton Bice, E«q. Prumted by A. Bamiltan hue, htq. 

These form an interesting addition to the Society's collection. The platinotypes, 

* ^lj°The e «th^»l!’(luito^(2 t »nd 0 8rTb^ e “ y po I ri**r f< »t 0 N , ei{ro Huroo, belowth* 

5» riT«: (4) Man 



^SZSSS of the” Ociaenga river s® Indixn Tillage, mouth of the 
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Curaray river ; (18) President's palace, and square where Garda Moreno was cut to 
pieces; (14) Cental? ver bridge over the Matpa river, Eastern Andes; (15) Indians of 
geftor At to, a Portuguese Peruvian oauohoro of the Curaray, landing for a meal on one 
of the sandbars of the Napo ; (16) Felipe Salagage, chief peon of Papallactan Indians ; 
(17) Hacienda Itnloachi; (18) Under Chimborazo; (19) Chimborazo from the east; 
(20) Tambo Ctraquipoquio ; (21) Iquitos Peru, ou the Amazon; (22) Type of flouth 
American canoe; (23) Arcliidona, capital of the Oriente; (24) Government House 
at Arohidona; (25) Government officials and traders, Archidona; (26) Sunday 
morning in Archidona, rounding up the Indians ; (27 and 28) Napo Indians, Archidona; 
(29) Napo village, six hours from Archidona. 

Persia. Fenton. 

Ninety-live photographs of Persia, taken hy E. Penton, Esq. Presented by E. 

JVnten, E»q, 

Mr. Penton described his route through Persia from Tndia via Seistan in the 
Geographical Journal for J uly, 1 902. It was during this journey that these photographs 
were taken. The following is a list of the titles 

(1-9) Iiiijand; (10) Pond at Birjand; (11) Summer house, Birjand (12-H) 
Nushki; (15) Group at Nusliki; (16) Interior of Nasratabad; (17) British Consulate 
at Nasratabad ; (18) Servant at the Consulate ; (19) Mohammed Ali Bros, Nasratabad , 
(20 and 21) Saindnk; (22) Soistani camel-driver; (23 and 24) Mansur Khan; (25) 
Asadabad; (26) A morning halt; (27) Kundi ; (28) A Persian Sbiali ; (29) Mushki- 
Chah; (80) Baua pass; (81) TaliibChah; (82) Chah Mohammed Itaza; (83 and 84) 
Groups of Baluchis ; (85) A young Beluchi ; (SC) A well ; (87) Camel-drivers eating ; 
(88) Two men of Mr. Ponton’s escort; (89) Mr. Fenton'B servant and camel ; (40) A 
halt; (41) Dalbaudln ; (42) At Dalbandin ; (48) Padag; (44) Merui; (45) Orohard 
at Deliak; (46) Hazara; (47) Dasht-i-Piaz ; (48) Camel owner and catuelB; (49) 
fthusp; (50) Dak bungalow; (51) Girdi-Talnb ; (52) Benn and his escort; (53) 
Bandan; (54) Persian Bel u oh is ; (55) Seith Suliman; (56) Novad Chah; (57-59) 
Halting caravan; (CO) Caravan in motion; (61) Caravanserai; (62) PuHh-ti-1 )a»ht , 
(63) Kishingi; (04) Salabnd ; (65 and 60) Idoo the Tahlwan; (67 and 68) ltobat; 
(69) Kobat Duk bungalow; (70) Meshod ; (71) Main Stroot, Meshod; (72) Bidar 
puss; (78) Crops at Amroni ; (74) A Fernlun village; (75) A thana; (76 and 77) 
Interior of a Persian thana; (78-80) Chnnhuk; (81 and 82) Mall; (88) New 
bungalow at Mall; (84) Thsnadar at Mall. (85-89)*Typical Baluchistan scenery; 
(90 aud 91) A sandstorm; (92) A thunudar; (93 and 94) Crossing the Hclmand 
lagoon; (95) Trato. 

South Australia. Maurice. 

Sixty-two photographs of South and Western Australia, taken by R. T. Maurice, 

Esq., 1901-1902. Presented by It. T. Mauriot , E$q. 

The expeditions upon which these 1 photographs wore taken extended from Ooldea 
well to the Rawliubun ranges, and from Fowler’s bay to Cambridge gulf. Copies 
of some of the photographs have already been presented to tho Society, and were 
noticed in the* Geographical Journal for Dec. 1902. This album, however, contains some 
important additions, principally >iews of scenery. 

(1) Mr. W. Murray and Mr. R. T. Maurice, with natives; (2 and 8) Showing 
measurements of natives; (4) Backs of natives, showing tribe marks; (5) Everard 
range blaok, "Napparinya Kallatinya,” throwing boomerang; (6) ** Napparinya 
Kallatinyu,” attitude of rest; (7) “Munjena,” Waldooua black, throwing spear; (8) 
Fighting with boomerangs; (9) Ready to fight; (10) Painted for Corroborree; (11, 
13, J4, 10, 17, 20, 25, 47) Parrina, native dam; (12, 18, 21, 22, 38, 41, 51, 52, 55-61) 
Glen Cumining; (15) Permanent water, Wilhanya; (19 and 39) Jamison range; (23 
and 24) Portion of .Jamison range ; (26 and 49) Point on the Elder expedition ; 
(27) Waldoona native women ; (28) Bush to purify water in ltookholo ; (29) Lubra ; 
(80) Range between Kawlinson and Oavenongh ; (31) Murdered white man; (32 and 
33) Sandhills, Jamison range; (31, 42, 43, and 50) itawlinson range; (85) Permanent 
Koonunda water well ; (37, 40, 48) Sladen water, RawlinBon rango; (44) Mann rango ; 
(45) Gosse’s pile (marked troe); (40) Eoonundoo, native women; (53 and 54) Tree, 
Kawlinson range, marked by a member of the expedition led by Merton ; (62) Native. 

It would greatly add to tho value of tho collection of Photo- 
graphs whlon has boon established In the Map Boom, if all the Fellows 
of the Society who have taken photographs during their travels, would 
forward copies of them to the Map Curator, hy whom they will be 
acknowledged. Should the donor have purchased the photographs, it 
will be useful for reftaenoe If the name of the photographer and hie 
•address ere given* 
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* Denote! Artloles and Papers. f Titles of New Publications and Maps. 
• § Reviews and Notices. 


A. 

Abbott, G. F., The Tale of a Tour in 
PIMaoedonia, 689 f 
Abarcorn, Tanganyika plateau, 28 
Abruzzi, Duke of the, La Stella Foforc , 
ncl Mare Arti<x>, ‘>8t, 515 §; ditto, 
translated by W. Le Queux, M5§; 
Odservuzioni Seioutifiohe eseguito du- 
rante la Spcdizione Folare di, 340 f 
AbyHHinia — 

AbyHHinian Question and its History : 

O. F. H. Berkeley, 473 1 
Campaign of Adowa and tho Rise or 
Muuolik : Q. F, II. Berkeley, 112 f, 
175 § 

4 Delimitation do PEthiopie : A. Terrier, 
475 f 

Frontier Agreement between tho Sudan 
end, 180 

Front i ctob do TEthiopio et d.e PKry- 
tlirtfe : M. Chesneau, 571 1 
Frontiers between the Soudan, Ethiopia, 
and Eritrea, Treaties between the 
United Kingdom and Ethiopia rela- 
tive to tho, 337 t 

Ilistoire do la Conquete de l’Abyssinie 
(XVI' Hio.dc): Arab-Faqih aud It. 
Basset, 32 f 

1‘euple Antique nil pays de Muuolik, 
Los Galla : 1*. M. <le Kolviae, 02 f 
Aokroyd, W., On tho Circulation of Balt, 
etc , 39 f 

A tosh Coveted Lands; A. 11. Landor, 
204 f, 300 § 

Adamuwa country, German Expeditions 
in, 075 

Adams, G. .L, Oil and Gas Fields of tho 
Western Interior and Northern Texas 
< 'oal Measures, oto., 95 f 
Adams, 1*. A., Das mittlore Flussgobict 
deB Lukulodi, 92 1 

Admiralty Charts, 100 f, 347 1. 0^4 1 , 

Adowa, Campaign oi, and the Ifisc of 
Menelik: G. F. il. Berkeley, 92t,l75§ 
Adriatic — 

Zoological Research in the, 551 
Afghanistan— 

Afghanistan : Hauptmann Immanuel, 

^ :>o:» f 

England, India, aud Afghanistan: F. 
Noyoo, 830 f 
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Africa— 

British East, Colonization and Irriga- 
tion in the East Africa Protectorate : 
It. B. Buckley, 349 * ; Photographs 
of: C. Pereira, 107 f 

Catalogue of an extensive poll notion of 
books . . . relative to Africa and 
African Islands, 92 1 

Central : The Curse of: G. Burrows, 

571 f; Photographs of : 0, L. Berin- 
gor, 318 f 

Dosoriptivo Geographies from Original 
Sources: F. 1). and A. J. llerbertsnn, 
091 1 

East: Addis- Abbabs an Nil par le lac 
Rodolphe: Vieomte du Bourg do 
Bozos, 571 f ; Ali dor ostafrikanisohe 
SoortLubcr. K Toeppou, 200 fi Dd- 
HmitaLiou de l'Afrique orientals, 

572 f; Mittoiluugon iiber Meino 
Roisse nacb Aequntorinl-Ost-Afrika 
uud Uganda: M. Schouller, 06 §; 
Rainfall of, 871 ; Ulterior! note illiis- 
trut'vo sulla boconda ^pedizione Bbt- 
tego, 571 1 

Expeditions : Vieomte Du Bourg do 
Bozos', 80, 555 ; Death of tho J reader, 
319 . . , 

Foret tropicale en Afiiquo principalu- 
mout duns Ics Colonies fran^aises : 
A. llresehiu, 473 1 

French West: Adaptability for Coloni- 
zatnm, Dr. Barot on, 674 ; Afrique 
<ici den tale franchise ot sos conditions 
d’habitabilite : be. Barot, 473 f; R«- 
organization of, 188 

G 'ogrufia storicadelP Africa, Contributi 
kIIu : F. I*. Garofalo, 092 t 

Gorman East : Die Zwisohensoonhooh- 
lander : A. Herfurth, 207 1 ; Das Ka- 
mecl als Transport mittel in Ueutsoh- 
Ustafrika : T. Bchmhll, 473 t : Wami- 
und Mligazibcreisung, 473 1 ; Klima 
von DeutscM Istofriku : II Maurer, 
571 f ; Laud- uud Furstwirtsohaft in 
Deutsch-OdtttfriUa iin Uerichtsjahro 
vom 1900 bis PJ01 : F. Biuhlwanu, 
93 f: Tsetseiliego, Notizon ixbcr die 
in Dcutseh-O-itafrika ■ F. Htunlmann, 
93 f 

G ermau South-West : Deiitwh-Sii lwost- 
Afrika: K. Dave, 571, 6G1&; lies dtate 
3 A 
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Africa — continued. | 

der geographisoheu Ortsbestimmuiig- 
en von hr. U. Hartmann in Deutseh- 
Siidwt'Hlafrika : Dr. Ambronu, 474 f ; 
Ergebuisse dor aBtronomisohen Orts- 
beatimmungcn in Doutsoh-Stidwest- 
afrika von Freiherrn y. Fritsoh : Prof. 
Sohnauder, 474 ; Die Bahn Swakop- 
mund-Wixidbook : Gording, 207 t ; 
WirtBobaftBund Verkehrskarte von: i 
H. Nobiling, 483 f 

Italian East Africa : Itinerari Africani : 
U. Furrandi, f>7J t 

Livingstone Memorial, erection of, 454 
Maps: Africa (Intelligence Division, 
War Office), 215 1, 344 f, 483 1, 508 1 : 
Atlas de Geographic General, Afrique : 
(t. Niox, 215 1 ; Carte d’ Afrique (Ser- 
vice Geo. de PArmtfe), 215 t; Pro- 
dukton- uud Vorkihrakarte vou 
Afrika : E. Friedrich, 483 1; Mission 
Maroliaml, Carte publico bous les 
auspices do lu Socidte do Geographic 
de Paris. 508 1 

Minerals : Biohesses Mindrales d<* 
l’Afrique : L, de Launay, 473 ft 550 § 
Okapi, On the Romanis of the, received 
by the Congo Museum in Brussels : 

( 1, F* Major, 02 t 

Portuguese East: Reconheeimonto o 
oooiipaqfto dos territories entro o 
Mossangire e os picoa Numuli: P. 
Duruo, 207 1 
Rift Valleys of, 290 

South : Decline and Fall of the South 
African Elephant: H. A. liryden, 
572 1 South African Funning: W. 
Groswoll, 572 1; South Africa and 
its Future : h. Creawioko, 310 4,474 + • 
EHtabliBhmeut of Meteorological In- 
stitutes in, 555; Geodetic Work in, 
455; Laud verm oasungH- und Fort- 
sohreibungs-System der Kapkolonic, 
etc.; H. Gorgons, 475 1; Native 
Labour Question in : Sir H. H. 
Johnston, 207 f ; Railway Map of, 
345 f ; Some Pressure ana Tempera- 
ture Results for the Groat Plateau 
of: J. It. Sutton, 93 f; Trade and 
Industry of: B. II. Morgan, 693 1; 
Uniform Time for, 555 
Spanish West; De Cadiz h Fernando 
Poo y al Muni: P. J. y Tovar, 693 f 
Travel and Sport in : A. E. Pease, 93 1» 
174 § 

Two African Trips, with Notes and Sug- 
gestions on Big Game Preservation in 
Africa: E. N. Buxton, 442$, 571 + 
West : Atlas d’ Afrique Occidental ; 
H. Magor, 345 1 ; Frontifere Loan go - 
Cabinda, etc.: M. Chesneau, 475 ti 
Affairs of West Africa : E. D. Morel, 
475 f, 540$; Cotton in West Africa, 
Cultivation of: E. Helm, 475 1; 
ditto: E. Badland, 693 1; Hints 
and Suggestions for travelling on 
the West Coast of Africa, 208 f; 


Africa - continued. 

Railways and Boundaries in, 157. 
Rapport de delimitation Frauen. 
Portugese do la Commission entro 
lo Congo ot le Cabinda, 94 f ; Spanish 
Colonies in, 55 6 
Agriculture- 

Elements of Agrioultur&l Geology ; I\ 
MoConnul, 005 f 

Geographic Agrioole de la France et 
du Monde : J. du Plessis do Grencdan. 
342 f 

Aguarloo rivor, South America, 414 
Anmar, Morocco, 673 
Ain Seira, stationary dune of the Sahara, 
557 

A'iloff, D., L’tEuvre do M. Tavio mi 
I ndo-Chine, 569 f 
Alaoiru : ecu Madagascar 
Alaska — 

Conl-ficlds of Cook Inlet: J. Kirnopp, 
572 f 

Copper River District, Geology nml 
Mineral Resources of a portion of 
the: F. C. Schrader and A. (' 
Spencer, 573 f 
Earthquakes in, 7 
Harrimnu Alaska Expedition, 176 $ 
Mountain range of, 457 
Reconnaissances in the Cape Nome und 
Norton Bay Regions : A. H. Brooks. 
O. B. Richardson, A. J. Collier, and 
W. C. Medenhull, 572 f 
Size of : G. B. Hollister, 208 1 
AlbH, La Duqucsa do Berwick y do, 
N no vos AuLografo» do Cristobal Colon 
y Kelacioncs de Ultramar, 578 + 
Albania (Map of), Institut Geo. de 
Bruxelles, 102 + 

Albert, F., Les plantations des dunes de 
Chauco (Chili), 476 + 

Albizzl, Marquis degli, Assisso— La patrie 
d’un Saint, 588 f 

Aloock, A., A Naturalist in Indian Seas, 
179$, 203 + 

Alexander, W. A., Porto Rico : its Climate 
and its Resources, 574 f 
Alexandiu 1", Lu Terre: G. Locointe, 
211 + 

Algeria— 

Djebcl-Amour, Dans le : F. de l’Harpe. 
205 + 

I Ln quOte Administrative sur les Travaux 
Hydrauliques Auciens en Algcric: 

, S. Gsoll, 337 t 

Maps: Carte Geologique de l’Algdrio 
(Minister® des Travaux Publics), 
i 698 f; Carte de P Algeria (Service 

i Ge'ograpliique de PAnurfe), 698 + 

( Orgauisatiou do 1’Algerie : J. Ghailley- 
I Bert, 205 + 

j Palmier dans le Sud Algrfrien, La cul- 
i ture du : Captain Cauvet. 205 1 
, Regions naturelles de l’Algtrie: A. 
| Bernard et E. Fichcur, 473 f 

Territoires du Siid-Algfrlen : Gal M. 
I 205 1 
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A Igor inn Sahara, Mtiidir Plateau in the, 
Lieut. Rdqmu’s account of, 822 
Almanac — 

Annuairo pour Tan 1903, public par 1c 
Bureau dos Longitudes, 213 f 

Alps — 

Alpine Valleys in Relation to Glaciers; 

T. G. Bonncy, 88 f 

Analogic outre 1 cm Cnrpnthos et los 
Alpca : M. Lug eon, 200 f 
Neva! di circo e traccie oarsiche c 
glaoiali ncl gruppo del Cuvallo: Ij 
M arBon, 688 1 

Seen dor J a eh thaler Alpen. Hcitrikgft 
zur Kenntnifi dor: W. HalbfuHH, i 
467 f 

Sonnwendgobirge im Unterinnthal * F. 1 
Wahner, ISM# f j 

Studi orogmfici nello A lpi Oricniali : | 
O. Marinelli, 199 f 1 

Alta Graoia, longitude of, l»77 i 

AltimiBh-bulak, Central Asia, 230 
Altitude — 

Influence dee variations d'altitude Mir 
lea cell angle reupiratoircB : J. Tisaot, 
578 1 

Soma Rhuboub why the Science of A 1 Ll- 
liide-illneps iM still in its lidun' , y : 
M. L. llopburn, 101 f j 

Amazon— , j 

A traviTH PAvncriquo Equatoriale, 
L’Amuzonie; A. Plane, Golf \ 

Bob A mu zone, Lo: P. Le Cnintc, 091 1 
From Quito to the, rid the River Napo : | 
A. II. Iticc, 401 * 

Navigability of, 418 j 

Ambronn, Dr., EcBultnto tier geogrnph- i 
iHchen OrtHbotimmungcn von (■. Hart- 
mann in Deutsch-hiidwcBtafriku, 474 1 i , 
see also Mthsmchmitt * 

Amdrup, G., Buctning nzn Kzpeditioncn 
til Gr^nluiidH 0»tkyht, 478 f; Hydro- | 
grali im Skito-expediticnen til GryUi- 
laude 0sikyet, 478 1 , 

Ameghiun, F., C'uadro sindptico do las | 
forn aciones icdimcntarius . . . do lo | 
Argentina, 476 f 
America — 

Birds of North ard Middle America, 
K. Bidgway, 475 1 

Ditcovtinp of the Northmen in Ame- 
rica: J. Fischer, tranal. R. 11. Soulsby, 
181 § 

America, Central— 

American Isthmian Canals: E. W. 

St m il, 209 1 . . . 

Descriptive Geographies from Original 
Sources: F. D. and A. J, Herbert- 
sop, 694 1 

Mittelamertkanlsche Landichaft : E. 
Sapper, 209 1 
America, Nortl — 

Discoveries ol the Norsemen in America : 
J. Fitcl er, transl. B. II. Soulsby, 
2C8t f J _ 

New Fraire and New England: J. 
Fiske, 448 $ 


America, North— road nurd 

New Liuht on the Early History of the 
Greater Nnrth-W cst ; A Henry and D. 
Thom] won, edited by (0 Couch, 208 f 
Arne i ion, South - 

A travers PAmcrique dn Sud, Explora- 
tions deb KrercH Kayos: U. Bovoh. 
694 f 

Comm unioncion de las hoy as hidro- 
grutlca* Slid - Amoncanus : V. M. 
Mnu'rtua, 476 f 

Descriptive Geography from many 
Source* P I), ami A J. llcrbertson, 
694 f 

Grout Mountains and Forests of: P. 
Fountain, 72 §, 96 1 

Quito to tlm Amazon via the Hivcr 
Napo, From: A. II. Itieo, 401 * 

Ami, Air , rcmarkM on “Further F.xplo- 
ratioiiH in tho Canadian Rocky Moun- 
tain*,” 500 

Amundson. R. expedition to flic North 
Magnet io Pole. So 
Amur— 

liegion flu fleuvo Amour, la province 
Maritime: i*. Lnhbt!, 201 f, 472 f 
AndaiuiuiM — 

In the Amlaiuans and Xiooburs: (3. H 
Kloss, 537 57o f 

Photograph* of the Andaman and 
Nicobar Islands: E 11. Man, 385 1 
Anderson, T , Photographs oi Martinique 
and iSt. Vincent, is I f ; Recent \ul- 
ciinic Erupt i ms in the WcHt Indies. 
265*; Two Ascents ol the Houfrihrc. 
694 f Volcanic St iidi^s in Many Lunds, 
479 f, 662 § 

Anderson. .1. G., Antarctic expeditionnm 
arheu.li pn Falkluiulni irne oeh Klds- 
laudet, 571 1; Auturcm s vmterexpedi- 
tiou till, Sjd-Georgnn, 176 1; Tho 
Scientific Work < f tho Swedish Ant- 
arctic Exjieditiou at tie Fnlkluud 
Inlands and Tie mi del Fuigo, 159 * 
Andes (see nbo Cordilleras)— 

Ascent of an Audi an Volcano in Erup- 
tion: U. it White, 476 f 
Cuupe Geologiqiio do la < ordillcre 
eutre Las Lajas et Curacuutin : C 1 . 
Burckbaidt, 96 f 
Earthquakes in region of the, 8. 
Andijan, earthquake in, 167, 558 
Andre, E., Narrative of a Journey up the 
Caura River, 689 f; Photographs taken 
during expedition to the Caura River, 
Venezuela, 586 

Andrl, G., 8ur la notnre den crmponcs 
Bzotcs qui existent dans le sol a diflo- 
rcntcB bauteurs, 479 f 
Ar.dresen, V„ Juan Fernandez, die Bobin- 
Bon-lnsel, 639 1 

Andrews, A. W., on Oidnaiee Survey 
Maps, 803 

Angola, Southern, Exploration of, CSS 
Aurique, N.. and I. Silva, Ensuyo de una 
Bibik gruffa Histories i geogrlflca de 
Chile, 574 f 
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Antarctic— 

Antarctica : E. T. Wilzon, 810 1 i Ditto : 

E. 8. Baloh, 525 § 

Belgian Expedition: Expedition Ant- 
arotiquo lielgo. ltesultats du Voyage 
du 6. Y. Belgica en 1807-89, Bap- 
I torts Helen tlflquos, 575 f 
Bellingshausen's Antarctic Voyage : II. 

B. Mill, 150* 

British Expedition : Progress of the, 1 
518; Beturn of the Morning , 430; 
Results of first season's work, 055 
Forsohungsfuhrton tm S Lillie hen Eis- 
moer: F. von Bellingshausen, 08 1 
<1 orman Exp aditlon: Belief expedition > 
fur. 460 ; .Station on Kerguelen island, 
678 ; Voyage of the Gauss from 
Cape Town to Kerguelen, 39 
Mitthoiluugen fiber oblige von <1 E. 
Borehgrevink uiif dom iinturi'Llaohon 
FohtUnde gusum incite l'ilauzun : N. 
Will©, 310 f 

Swedish Expedition: Scicntilio Work 
at the Falkland lalunds and Tiorru 
d'»l Fuego; F. G. Andussou, 150* 
Torn* Alexandre l 1 ' : (1. Lrooiute,211 1 
Torres, elimats et glaeiors an Lure tiq lies : 
M. Zimmormunu, 477 1 
Antillean Region, earthquakes in tho, 8 | 

Antworp— 

Catalogue do l'Ex position Cnrtogra- . 
phi quo. Ethriographiqne et Maritime | 
. . . organ! see par la Soeietd Uoyale 
de Gcogruphie d'Anvers, 101) f 
Appulaohiiua— 

Appalachian, Die : F. Maehacok, 573 f 
Apschoron, Die llalbiuscl ; F. itossmass- 
lor, 570 f 

Arab-Faqih, Histoire du U Con quote do 
P Abyssinia (XVJ 1 Blfcolo), 02 f 
Arabia — 

Autour de l’Aiabio: J. Imbart de la 
Tour, 470 + 

Present and Future of : Major O. Waalm, 
00 1 

Wi'l» the Arabs iu Tont and Town : A. 
Fonler, 172 1 

Arago, Cupitaiue, Essai d'une method© de 
Ctiloul commune aux distances luuairos 
ot occultations, 005 f 
Aral, Luke — 

Morphol igie <ler Uforn dos Aral-Meeres: 

U Borg, 317 §, 472 f 
Uobcr den Aral-Soe: A. Wooikow, 
472 1 

Arapahoe (Sluder in 1902 : N. M. Fenne- 
mau, 003 1 

Archidona, Eucador, 408, 409 
A retie— 

Arctic Travelling : Two Hundred Miles 
iu an Open Bo.it; E. J. Peck, 211 f 
Drift Casks in tho Arctic Ocean : II, G. 

Brjuut, 08 f 

Expeditions: Baron Toll’s, 459 ; Belief 
for, 4 59 ; Charcot's, 324; Peary's, 
450; Return of, 211 f; Baldwin's, 
459 ; Watyieck's, 190 


Arctio— continued. 

Italian Expedition: La spedizione 
polare artioa di 8. A K. Daca degli 
Abruzzi ed il suolibro : 7. de Pilippi, 
605 1: La Stella Polar e nel Mare 
Artioo: Duoa degli Abruzzi, 98 1* 
545 § ; On the Polar Star in the Arctic 
Boa : Duke of the Abruzzi, translated 
by W. Le Queux, 545 § 

Kurze Uehcrsiebt Uber die Arbeiten 
der zweiten norwegisehen Pularfuhrt : 
G. Isachsen, 478 t 

Magnetic Pole, North, B. Amundsen's 
expedition to, 85 

Maps : UobersiohtsBkizzo der von der 
Norwegisehen Fram- Expedition 1 808- 
J 002 erforsehteu Gebiete ; G. Isaohson, 

217 1 

Meteorological and Hydrographical Ob- 
servations mode ... by tho expedi- 
tion to the North Glacial Ocean uuder 
command of P. Vilkitski, 478 1 
Osservu/.ioui Reientifielie eseguito du- 
rante la Spodiziono Polare di B.AB- 
Duoa degli Abnr/./i, 310 1 
Peary on the North Polo, 478 f » Uetnrn 
»»f Liout. Peary, 211 1 
Beiseu zur Erforsoliuug der Nordpolar- 
rngiou, Die ncuuron: M. Lindemao, 
310 f 

Bu-sischn Polar-Expedition unter Lcit- 
un* von Barou K. Toll, 98 f 
ltyska polurexpe litionena urbeleii under 
»r 1901: E v. Toll, 478 f 
Sverdrup's polar expedition ; G. Nat- 
horst, 178; En Kort Oversigt over 
den unden norske Point fiords goo- 
grafiake Arb jde : Bitmester Isachsen, 
695 1; ExpediLi >n du Cupitainc 
(). Sverdrup dnus l'Arehipel polalre 
utnericitin : C. Babul, 478 f 
Ardennes— 

Wiilder der Ardonnon, Duroh die: T. 
Kelleti. 467 f 
Argentine Republic — 

Chile-Argentine Arbitration, 45: El 
luudo urbttral: S. M. Vicuna, 574 1 
Cuulro sindpticu dc las lormauiopcs 
sedimentana^ . . . do ia Argentina, 
oto., F. Ameghino, 476 + 

Diotionnairo ddmographiune argentin: 
G. Carrasco, 338 1 

Explorations duns los regions frontiferos 
entre la repub] iquo Argentine et la 
Bolivia : E. Nordenskidld, 574 f 
Front lore argentiuo-chilienne : L. Gul- 
lois, 693 f 

Inspeccidu General de Navegaoldn y 
Puortos, 96 f 

Maps : Grenze zwiuohen Argentinien 
uud Oldie : H. Stefleu, 345 1 
Obrus Publicas: Memoria ai Honorable 
Congress, 95 1 

Politica Internaclonal Argentina. Los 
liltiuios arrcglos Argentino-Uhilenos : 
V. de la Plaza. 3J8f . 

1 'rimer estublcoimieuto espahol en el 
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Argon tire Fcputlic- cnnlinvrd. 

teriitorio Argentine: F, F. (lutes I 
200 f, 38!) f ’ | 

Riitt i gi&nbtruktcrna mcllan Bolivia 
orliA'geiiUna: E. Nordenskioid, ’ 
470 f 

Kuinaa do J’njaueo y Tuncuwayo cutrc 
BJlJn y Ponutn : S. A. L. Qnevcdo, 
yo T 

Tom in mtur-und Regenvcrhiiltnlabo Ar- 
gcutiuicns ; J. Chuvanno, 574 !, o 77 § 
Travels on the Boundaries of .Bolivia 1 
und Argentina: Baron E. Nordeus- 
kitild, 510* 

Tao Fears in Argentine as theCmiMill- 
iiig Engineer of National Public 
Worka: E. L. Oorthell, 098 f 
Arkansas— 

Geological Survey of, Annual Report; 
Zine and Lead Region of North 
Arkansas, J. C. Branner, 04 f 
Arku-tagli, Contrul Asia, 235, 217 
Armenia— 

Vom Kuukusus zum Mittolmeer: P. 
Rohrbaoh, 380 f 
Army Officers— 

Geographical Training of, in tin* Uni- 
versities, letter from A. J. Herbert’ 
bt n on tho, 4U5 

Report of the Committee nppoinled to 
coiibider the Education and Training 
of, 480 f 

Arno — 

Hydiographicnl history of tho barin of . 
the, Prof. 01 orti on, 74 § 

Arnot, F. S., Garongnnzc; West and 

East, 205 1 

Arrhenius, S. A, Lehrbueh iler kes- 
misohen l’hysik, 570 f 
Ashanti — 

Goldfields Corporation, Ltd., Lecture 
on the Development of Gold-iidoiug 
on the Corp. ration's pnnierLy in 
Ashanti: J. W. Daw, 205 f 
Ashtou : see Belatu 
Asia— 

A He west - oa tl iclie Btziehungeu: A. 
Mirih, 202 1 

Central : Hodin’i Expedition ; Mon der- 
nier ^ voyage on Asio Contrail 1 : S. 
Hediu, 470 1 ,* Reception tt conlcrenee 
du I)r. Sven Hedin 1803.. 088 1; 
Scitntitio Results of Dr. S. Hedies 
Expedition, 553; Sven Hedies Aus- 
griibungsu am alien Lop-nur: K. i 
Riiiily, 470 f; Three Years’ Explora- 
tion in, J 800-1902 : S. Hediu, 221*, 
obi) f : Photographs if: C. D. Bruce, 
Jb4f; Result a ts do rexpedilion | 
fran yu iso sciemiflquo et minibre en 
Roukhario ut au Turkestau : K. D I 
i-evat, 470 1; Bmulb of Throe , 
Summer Journeys m Central Asia. 
l’»rt I. The Hia.ar Expedition : V. 

J. Lipekl, «t$; KeiulW of tlm Ex- 
(Nidition of the imperial Russian 
Geographical Society, under V. N, 


Asia— continual. 

Roborovsky, oof; Sonin cron i Cen- 
tre labicn fru Kiifpihavt t til Ferghana* 
Ostracise: u. Oluheu, 56u t ; 
V I'gctiuionsskizzer frmi l entralasiou : 

V. F. Hint her tiy, 5(10 f 

I)i‘ Marseille U Cniiton. Guide dii 
Voyagour: C. Madrollo, 10] t 
Descriptive Geographies Ironi Original 
f*ouN‘( s: F. S und A. J. lUrbcrtnon, 

t m t 

Eafetorn : ChryMinthemum und Drsehe. 
Vor und Miihrviid der Krii'gszoit in 
Ostasic u : W. von Richthofen, 202 1 : 
R chthofenb Get morplitdogisclio Mu- 
ll ion a us Ostasion : K. Kutti.rer,470 1 ; 
JtUbshclio Aibeiti u ttbir Ostiibion: 

W. Buitholil, 1 7tl f ; l{UBhihclii'KuHtcn- 
gebiet in Itstivsnn: C. vi<n Kepelin, 
ttl f, 171 liMfchland m OhI-Asihi: 
K rub m or, 50b t 

Gcnoso du cimtiiunt ubiutu|m» Tapio* 
M. 1M. Muss: A, di* I.Hpparunt, 
H.iG t 

Kaitographio Asicns, Der houligo Stand 
dor: W. v. Diost und U. v. Lliokon, 
202 f 

Maps: Abie (Sirviro Geo do l’Arm**V, 
l’iiii»), 1 1)3 f 

lticiu.il dca Trailes oondus jiar la 
Fiance en Kxtrcmo-Oricnt : L, do 
Itiiliach, 170 f 

Rusbiau Ci iitral : ltcisehrufo aus Rus- 
bisoh Central- \wi*n : M. Miedi-noh 
sill, 57‘t f: Das nciiu* IWlikcnt, dio 
russibchi* Mrtmjiolo iq ZtntralHMeU : 
V. v. Stenin, 204 f; Mountainouc 
Bukhara. V. 1. Lijibki, 580§, 570 1 
West: Dio wirtschaftii n he Jtedoutuug 
'\'i‘StuHicns : P. Robrbach, 337 t ; 
itnsbibcho Arbtitou liber Westash-n . 
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Pilot Churt of the North Atlantic and 
Mediterranean (Mot. Office, London), 
099 1 

United States H\ drographic, 107,218. 
848, 481,585, 999 f 

Chatham Island, Plant-covering of, A 
short account of the. 1.. Cockayne, 
97 t 

Olittuvigue, A , Etude comparative dos 
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Rivers to the Sea . E. I >ubois, .‘127 §, 311 1 
( lioffat, 1\, L'eruptinn do la Martinique 
et les trerahlemtntb de torre cn Portugal, 
577 1 

Choroto Indiunp, Bolivia, 522 

Christophers: see Stephens 

Cliuu, 0., Aus den Tiefendis Weltmeeres, 
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Cordilli ra oi tho Andes of : II. 11. 
CrouHo, 099 f 
Colonization— 

Comjiagnies dc Colonisation sous l’an- 
oicn regime: J. Chailley-Bert, 101 + 
Theories de la colonisation au XIX 
sifeeic, ole. : C. et R. Pe*y de Thozoo, 
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Norddi utcdien Btrumc: W. Hehjcrning, 
!<!)() f 

l'dlhohonhcBtimiiinnguii in Berlin, 
Ergebuisse dor : A. Maieuse, 88 f 
Gorraro, W., Greater Russia, 09o f 
Gerritsz, Direk, Ein Beitreg zur Ent- 
deckungsgesoiiichte des lOton und 17tcn 
•Tahrhunderts: A. Wiolimann, 212 1 
Gezer, First Quarterly Keport of the Ex- 
cavation of : K. A. K MacaliHter, 
92 f 

Gibson, W.,and C. B. W<dd,T he Geology 
of the Country around Htukc-upon- 
Treut, 202 t 

Giglioli, E. H., (Biography of) Guido 
Boggiani, 578 1 

Gilhort, G. K., and A. P. Brigham, 
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Murdoch, L. H., Why Great Salt Lake 
has fallen, 676 §, 693 f 
Murray’s JTandy Classical Maps : The 
Roman Kmpiro : G. B. < i randy, 314 §, 
346 1 

Musa river, New Guinea, 558 
Muscovy Company’s or Edge’s map of 
Spitsbergen, 040 

Musset, (4. (Biography of), J. B. Lc* 
Moyne de Bienville, 342 f 
Myrioa, 1*, de, Tahiti — Notes ot Im- 
pressions, 97 t 

N. 

Nairobi river, East Central Africa, 190 
Nspo, Lower, Indians of the, 410, 417 ; 

village and rivor, 41 1 
Nath oral, A. G., Sverdrup’s Polar Ex- 
pedition, 478 1 

Natural History, Handbook of Instruc- 
tions for Collectors, 193 § 

Nature Studies : (4. b\ Scott Elliot. 577 f 
Nature Study and Geographical Educa- 
tion : P. Geddes, 101 f 
Nautical Almanac — 
and Astronomical Ephemeris for 1900. . 
675 f 

aud Tide Tables, The Fishermans: 

O. T. Olsen, 110 1 
Appendix to, 341 1 
Nautical Astronomy — 

Kasai d’une methode de calcul commune 
uux distances lunairo* et ocoultations : 
Captain Arago, 095 f 
Navigation — 

Essential Needs of Modem Naviga- 
tion : G. W. Llttleh&los, 341 f 
Nefzuua : see Tunis 

Nelson, Sir H. M., Anniversary Address 
to the Royal Geographical Society of 
Australasia, Queensland, 97 1 
Nopal— _ . 

Du roll Indion ins VorschlosBoue Land 
Nopal : K. lloeok, 60 § 

Teaks in, 29G 

Not drum, J. G. B., Indtryk og oplevelscr 
under et 7 aars uphold pao Salomcm- 
♦torne, 477 1 ^ , 

Neubor, A., Wissenachaftliohe Charak- 
teristik und Torminologie dor poden- 
gestalten der Krdoberfl&ohe, 99 t* D® § 
Neumayer, G., Deutsche Seowarte, Atlan- 
tisoher < >zean. Ein Atlas von 39 Kar- 
ten, 217 1 

Nevado de Ohafil, Argentina, 518 
Nove, A., A First Exploration of Nun 
Kun, 570 1 : end O. K Barton, explora- 
tions of the Nun Kun group oi the 
Kashmir Himalayas, 071 
Now Brunswick— 

Carboniferous Basin in: R. W. Ells, 
94 1 

Nowell, F. H h Irrigation In tlie United 
B tales, 69 g 

No. VI JUNB, 1903.] 


New England — 

River Terraces in : W. M. Davie, 209 f 
Newfoundland— 

Question de Terre-Neuve— Saint Tierro 
et Miquelon : Lo Breton, 093 f 
Now Franoe and New England : 7. Fisko, 
338 f, 443 § 

New Guinea — 


British : Annual Report on, 558 §; Im- 
pressions of a Year’s Sojourn in: II, 
It. M&guiro, 97 1 ; Recent Work in, 558 
Dutch : Eonigo gogovens omtrent land 
on volk di*r Noord-Oostkust vau Ned. 
Nieuw-Guinea : D. A. P. Koning, 
477 f ; Niodorl&ndisch Nou-Guinea, 
Din Erwolterung unscrer Kenntnisso 
von: II. Zomlorvan, 340 1: Ethno- 
graphischo Beziehungon zwisnhen 
British- und Doutsoh-Neu-Guincft : 
W. Foy, 340 f ; Unis door hot smalstn 
godeelto van Nederlaudsoli-Niriiw- 
Guinca, l*. E. Moolonburgh, 094 f 
German: Resultatn der RogeumesH- 
ungen und Erdbebon-Benbaolitungen 
in Doutnh-Nou-Guinea indnnJahron 
1900 und 1901, 340 f; Zwoi wnnig 
hekanntc Insol n ostlich von Rt. 
Matthias im Bismarck- Archipcl : C. 
Danneil, 177 1 

Zworgvolker in Neu-Guinoa? K. 
Weule, 210 f 

Newland, S., Land-Grant Railway across 
Central Australia, 575 1 , _ . . t 

New Mexican Bolson 1’l.nns, Geological 
Structure of : C. R- Knyes, 693 f 
New Siboria, Baron Tolr« oxpodilion io. 
Relief Expodltiou for, 459 
New South Wales— 

Historical Records of* b M. Bladen, 
210 t 

Mines, Department of, Anuuul Iteport, 


Mission Vigoureux, 091 1. 

Wator Conservation, etc., in Now Ninth 
Wains PrmVetB for: II G. MeKinwv, 


2J0t 

\\ ealth and Progress 


of: T. A. Coghlan, 


210 t 

aar-iiook of, 210 1 
v York— 

;»pid Transit Bailroad CommiaBinnors, 
Report of the Board of, 95 t 

kmsus'of 1 tko Colony of New Zealand, 
Roport on the Results of a : h. J. von 
Dadelszen, 094 f „ . 

’lorft of the Manku District: II. ( arse. 

nn d Survoy. Report of tlio 
^Department of: J. W. A. Marchaut, 

Nautical Almanac and Tide Tables: IL 

ASS5Z*iSi-»..^. 

Coast-line : J. Park, 210 1 
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New Zealand— continued. 

Year-Book, the New Zealand Offloial: 
11. J. von Dadelszen, 210 f 
Nias— 

Beiion nuf der Iosel Nias bei Sumatra : 
H. Reap, 690 1 

Nichols, F. H., Through Hidden Shensi, 
01t,173§ 

Nicobars — 

In the Andamans and Nioobars: H. B. 

£1018,537$, 670 1 

Photographs of the Andaman and 
Nicobar Islands ; K H. Man, 565 f 
Nieve penitcnte : U. Hauthal, 212 1 
Niger - 

Mission dti oapitnino Lenfant, com- 
mandant la flottille du bas Niger, 
474 1 

Navigability du Niger: E. Lenfant, 
98 1 

Navigation du Moyon Niger et l’avonir 
du Soudan frauguis : E. Lenfant, 692 f 
Niger, Le, voio ouverto a notre empire 
Afrioain: E Lenfant, 692 f 
Rise and fall of the, 822 
Upper, Railway to the, 457 
Nigeria — 

Aro Country, Southern Nigeria: D. A. 

Macalister, 207 f 
Boundaries of, 457 

British Nigeria : A. F. Mookler-Ferry- 
mon,69 §; Geographical and Historical 
description of the British Possessions 
adjaoent. to tho Niger River: A. F. 
Mooklor-Ferryinan, 98 + 
letters from Nigeria of tho Hon. D. W. 
Carnegie, 672 1 

Maps : Southern Nigeria : A. J. Wood- 
roffe, 345 1 

Northern Nigeria. Oorrospondenoe 
relating to Kano, 692 1 ; Report for 
1901 (Colonial Reports), 822 §, 572 f ; 
Meteorological statistics for, 822 
Nilo- 

Geschiohte desNil-Stroms in dor Terti&r- 
und ()uart)Lrperiodo: M. Blancken- 
horn, 473 f 

Groat Dam of tho, Opening of, 79 
Marais du Ilaut Nil, Duns los : Com- 
mandant Henry, 207 f 
Photographs of the Nuer Country and 
tho Sudd of tho White Nile : E. S. 
Crispin, 220 1 

Province of the Uganda Protectorate, 
Major D. RadclifEe’s Map of the : Sir 
II. .Tolinston, 162 * 

Semna Cataract or Rapid of the Nile 
a Study in River-Erosion: J. Ball, 
572 1, 671 § 

Upper, Survoyson the, General Gordon’s 
and Emin Pasha’s, 672 
Mi ox, G., Atlas de Geographic G&x?ral, 
Afriqno, 216 1 

Nissen, H., ItaliBche Landeskunde, 46K f 
Nitrogen — 

Source of Nitrogen in Forest Soil: R. 
li.Zon, 577 1 


Nobiling, H., Wirfoohafts- und Verkehrs- 
kurto von Doutsoh-Siidwestafrika, 483 f 
Nordenskiuhl, Baron E., Explorations 
dans los regions frontiferes ontre la 
rdpublique Argentine et la Bolivie, 
574 f; Resa i gr’anstraktorna inollun 
Bolivia ooh Argentina, 476 1: Travels 
on the BoundarioB of Bolivia and 
Argentina, 510* 

Norman, Robert, Elizabethan compass 
maker, C13 

Normand, R., Notes sur la Guinee frau- 
qaise, 207 f 

North Soa Investigation (Committee, Tho 
Hydrographical work of the: D’Arcy 
Thompson, 576 f 
Norway— 

Fjords of, Physical History of the: K. 
Hull, 89 f 

Maps : To jK)grafl«k kart over kongerigot 
Norge (Norges Geo. Opmaaling), 
482 1 

Neuo Norwogisolie Bahnen und ihro 
Bedoutung : B. Hoffmann, 469 1 
Snegrtcnscn i Norgo: A. M. Hansen, 
816$, 469 f 

Supplement, 1902, relating to the 
Norway Pilot, 200 1 
Norwegian Languago - 
Norwegischos Lcsebuob : J. C.Poestion, 
214 f 

Nova Scotia— 

Geological History of the Gasporoau 
Valloy in Nova Sootia : E. Haycock, 
475 f 

Map of (Government of Nova Scotia), 
483 f 

Phonological Observations on Flower- 
ing of Ten Plants in Nova Scotia, 
etc. : A. H. Maokay, 475 f 
Novaya Zomlya— 

Expedition du Capitaine russe Varnok 
h la Nouvelle-Zemble et h la Mer do 
Kara: M. Moriak,98f 
Luubmoosllora NovajaSemljas, Buitri&ge 
zur Konntnis der: E. Judorliolm, 
688 f 

Visit to, Captain Warneck’s, 190 
Noyco, F., England, India, and Afghan- 
istan, 886 1 

Nun Kun, A First Exploration of: A 
Nevo, 570 1 ; Nun Kun Group of the 
Kashmir Himalayas, A. Nove and C. 
E. Barton’s explorations of, 671 
Nyfisa, Lake— 

Former Coast-line of, 27 
Notes on the Country betwoon, and 
V iotoriu Nyanza : < ). L. Boringor, 25 * 
Nyr^n, M., obBer\ations on earthquakes, 2 

O. 

Oak Woods of Yorkshire, 887 
Obcrliummer, E., appointment to the 
chair of historical geography in Vionna, 
188 ; Die Insel Gyi»om, 387 1 
Obcrland, Ermoland, Natangen und Bar- 
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ten-Eino Landes- und Volkskundo : A. 
Bludau, 408 f 

Oberti, Prof., on hydrographical hintory 
of the Amo Basin, 74 § 

( )bituary I dst for 1 902 -1)3 . . 081 
Observing : w Positions, determination of 
O’Callagban, Sir F. ? remarks on “Colo- 
nization and Irrigation in the East 
Africa Protectorate,” 371 
Ocean Currents : J. Pago, 311 f 
Oceanography — 

Deutsohen Tiefsee • Expedition, I )i(> 
wiohtigsten goographiHchen Krgcb- 
nisse der : J, B. Messernchmitt, 576 f 
Einfilhrung in die Allgemoino Meeres* 
kundo : O. Krilmmoi, 212 f 
North Sea Investigation Committee, 
Hydrographical Work of the : D’ Arcy 
Thompson, 576 f 

Ocrnnologisohen Ergebnisso der Val- 
divia - Expedition : W. M eiuardus, 
179 1 

Snlxgohalts im Oberflachcn wanner der 
Ozeane, Dio Vertcilung dos: G. 
Sohott, 479 f 

Tiefen dos WoltmeeroR, Aus don: C. 

Chun, 570 1 

WisBonsehaftlieho Ergobnissn der 
Deutsclien Tiefsee-Expedition anf 
detn Dumpfar Vitldii'ia 1898 1899. 
Oceanographic und Maritimo Mo- 
teorologie : G. Schott, 212 f, 311 § 
Ochoa, G. S., Doncrtpoinn oiontlflcii del I 
Voloan Popocatepetl, 838 f 1 

Ochrid, Lake: tte Ohrid 
Odenwald und seine Nachbargobieto. I 
Eine Landes- und Volkskunde: G.Volk, 
468 f 

Oosol island— 

Vegetation der Insni Oesel, Zur 
Konntnis der : 0, Skottsborg und T, 
VeHtergrou, 688 1 
Ohrid lake, Balkan Peninsula, 531 
Okapi, On the Remains of the, received 1 
by the Congo Museum in Brussels: 
O. I. F. Major, i)2f 
Okavango— 

Hoiso dos Assistentarstos Jodtku nach 
dem Okavango, 474 t 
Oldham, R. D., On Tidul Periodicity in 
the Earthquakes of Assam, 15J §* 4< 1 1 
Olson, O. T., The Fisherman’s Nautical 
Almanac and Tide-Tables, 100 1 
Olufsen, O., Meteorological 01 wer rations 
from Pamir, 5(19 f; Boromercu l ten- 
tralasien fra Kaspihavet til Ferghanas- 
0stgra)nse, 569 f , „ 

Oppol, A., Die Baumwollo nacli Ge- 
sohiehte, oto., 577 f , , 

Ordnance Survey Maps of England and ( 
Wales, 102 f, 214 f, 343 1, 481 f. 1. 
696 f , , 

Ordnance Survey Maps, Herr Koffmahn s 
ritloisms on the, 448 , . i 

O’Reilly, J. P., On the Waste of the l oast 
of Ireland as a Factor in Irish History, 
470 f 1 


Orinoco- 

Down tho Orinooo in a Canoe* S P 
Triana, 209 f, 443 $ 

Region, On the Birds of the : Count II. 
von Berlepsch and K. Jiurtert, 691 f 
Orei, P., Das modemo Italien, 200 f 
Ortmanu, A. K., Tho Geographical Dis- 
tribution of Fresh water Decapods, 577 f 
Ottramarc, I\, Nonw do lioux ct do 
pouples, 101 f 

Outer Isles, Tho . A. Goodrich- Freer, 63 $. 
90 f 

Outes, F. F., El primer cstablcoiminiitn 
espaKol on el territorio argentine, 209 +, 
839 f 

Oxford and its Colleges : J. Wells, IN) f 


Pacific— 

I)ato Linn in tin* Puri do Ocean : J. 
Page, 840 f 

Midwuy-Inseln im nurdliehon Htillen 
Ozean, 575 f 

Problems of the Pucifio The Oreat 
Ocean in World Growth : W J 
McGee, 340 f 

Page, J., The Date Lino in the Pacific, 
340 f ; Ocean < 'urreuts, 841 f 
Palestine— 

Marly History of Syria and Palestine : 
L. B. Paton, 66 §, 92 1 
Puma river, Oaptn in Sebeerliuck’s Riirvev 
of, 555 
Pamirs— 

Ritt iibor don Pamir. W. Filclnnr, 
570 t 

Second Danish Pamir Expedition: 
Meteorological Observations from 
Pamir : O. Olufsen, 5C9f 
Panama < 'auul Treaty, 691 f 
Pnnggong-tso, Tibet, 257 
Papallaota villngo and people, Month 
America, 402 

Puphlagonia, roek tombs of, 679 
Paquicr, V., Etude sur la formation dii 
roliof dans le Diois cl los Baron nit -a 
oriontulus, 336 f» 449 § 

Pnrn — 

Mutcorologie dos Aquaton. Nach drn 
Buobuehtungen nm Museum Goeldi, 
Para: J. Ilaun, 339 f 
Piraguay— 

Excursion uu Paraguay avec lo na- 
tural iste Bomplun: ('outre- Amirul 
Mouchcz, 476 f 

Maps . Mapa de la frontera con el 
raraquay : E. Idiaqucz, 217 f 
Park, J., On the Secular Movements of 
the Now Zealand Coast-line, 210 f 
Purkor, P. 1., Dailv 51 ail Year-Book, 342 1 
Parkin, G. R., and J. (L Bartholomew, 
British Empire Map of the World, 583 1 
Furmentier, J , Notice sur . G. Gravier, 

loot 

Passalsky, P., Anomalies Mnguctiques 
dans la region das mines tie Krivoi-ltog, 
568 1 

3 0 2 
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PftRsarge, S., Beriobt iibher oine Boise ini 
venozolanischen Guyana, 677 §, 691 f 
Patagonia— 

Geftaspflanzon dea lidlioken Pata- 
gonians, Zur Eenntnia der : P. Duien, 

m t 

Protendida oxiatenola actual del Gry- 
pnthcrlum : B. Lehmann - Nitaohe, 

m\ 

Through the Heart of Tutagonia : H. 
II. Prichard, 96 1 

Paton, L. B., The Early History of Syria 
and Palestine, 06 §, 92 1 
Patonillet, J.« L’Est de la Russia d’Europe, 
469 1 

Panwel, It. de, De Bangui h Carnot ot 
retour. 92 f 

Pavel, Oberst, libor seine Expedition nach 
dom Taadaee, 474 1 

Davie, A., Mission Pavio Indo-Chino, 
1879-1895.. 470 f 

Pawlowski, A., Le Golfo du Poitou h 
travera lea Ages, 88 f; Pierre Gurcio, 
dit Forrunde, et son grand routier, 
842 f 

Pearce, F. t work in the Ural Mountains, 
450 

Peary, ( 'ommandor, Arctic expedition of, 
459; Kcturn of, 211 f: Peary on the 
North Polo, 478 f 

Poaao, A. E., Travel and Sport in Africa, 
93 1; 174 § 

Poohora — 

Meteorological Obaorvations made at 
the mouth of the, under command of 
Captain Sergey eff and Midshipman 
Novosiltsoff, 201 f 
Pock, E. J., Arctic Travelling, 211 f 
Peking to S’Bueb’uan, Narrative of part of 
a Journey from : C. C. Manifold A 0. G. 
W. Hunter, SCO t 
Peking-Hnnkow Bailway, 552 
Peking-Urga. Kin Beiseborioht von Fau- 
iiol, 202 1 

Tetee (aee also Martinique)— 

Eruptions de la Montague relee: K. 

Uertc, 575 1 
Kruptiona of, 271 

Mont Folio in its Might : A. Heilpriu, 
97 1 

Pelet, P., Atlas doa Colonics Frungaises, 
099 1 

Pefiaflel, A., Cuadro sindptico y eBtadiatico 
de la Bepdblica Mexicana, 338 f 
PcnMi, II., L’avenir de la Trniisie, 207 f 
Ponton, E., Pbotograpbs of Persia, 700 f 
Perak — 


Administration Beport for 1901 : J. P. 
Bodger, 91 1 

Pereira, O., Photographs of British East 
Africa and Uganda, 107 1 
Perez Rosales Pass to Lake Vie dm a, 
boundary line from, 48 
Ferim Island, description of, by Mies 
Raisin, 70 § 

rerr> , Prof., remarks on 11 Kuistuological 
Observations aud Earth Physios,” 23 


Persia — 

Across Coveted Lands : A. H. S. Landor, 
204 f, 306 § 

Domestio Life in Persia : Ella C. Sykes, 
472 1 

Geography of Southern Persia as affect- 
ing its History : P. Molesworth Sykes, 

Journoy in Persia, Preliminary Roport 
on the : N. A. Zarudnyi, 204 f 

Maps : Boutenkarte von der russischon 
Greuze nach Tabriz und K os win : A. 
F. Stahl, 582 f 


Mission seientiflque en Perse: J. do 
Morgan, 204 1 

Persian Problem, The : H. J. Whigbam, 
090 f 

Photographs of Soutb-WoBtern Persia ; 

H. F. Wltherby, 220 f 
Photographs of: E. Ponton, 700 f 
South-East, Historical Notes on : P. M. 
Sykes, 91 f 

Sport and Politics under an KnstoVn 
Sky : Earl of Bonaldshay, 05 § 
Western Glacis of India: F. O. Wyatt, 


De Quilca ii Puno : Fentland, 96 1 
El Foul para la Immigraoidn, 9C f 
Ferrocarril al Maraildn: S. M. Scold, 
470 f 

Frontier between Bolivia and, 323 
Gebiet zwiseben dom Ucuyali und 
deni Pauli itca-Piob is (Ostporu): W. 
Sinvcrs, 574 t 

Guido du Perou pour Oupitalistos ot 
Emigrants, 96 1 

Immigrant’s Guide to Pern, 470 1 
Maps: Atlus del Peru: C, B. Cisneros, 

Rapports . . . sur divers voyages entro- 
pris dans quelques regions de la 
Republiquo : G. Yanderghem and 
Others, 96 1 

Resefta industrial dol Peru, 476 f 
Peter I. Island, Antarctic, 158 
Fetors, 0., Tho Eldorado of the Ancients, 
93 1 


Petrie, W. M. F., A History of Egypt, 
206 f 

Pettersson, O., and P. F. Clove, Hydro- 
graph i( '-biological Researches by the 
Swedish Commission in the Skagorack 
and Baltic, 576 f 

Pouokor, K., Earte von Makedonien, 
Altserbien und Albanitn, 579 f; Tho 
Lakes of the Balkan Peninsula, 580 
Peyralbe, E., Frunoo et Simplon, 201 f 
Pfeil, J. Grafen von, Geograpbisohe Beo- 
baobtungen in Marokko, 474 f 
Philippine islands — 

MnpH: Map of Mindanao, Philippine 
Islands (Military Information Divi- 
sion, WuBhington), 098 f 
Photographs— 

Africa, British East, and Uganda: O. 
Pereira, 107t 
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Photographs— continued. 

Africa, Central : O. L. Beringer, t 
Andaman and Nicobar Islands. K. 11. 
Man, 585 f 

Asia, Central : C. D. Bruce, 484 f 
Australia, South and Western: It, T. 
Maurice, 700 1 

Colombia, Lakes of the Central Oordil- 
lora of the Andes of : II, II, Create, 
OOOt 

Faroe Islands: I), Hepburn, 219 f 
Fernando Noronlm, 108 1 
Lnauua, Lord Howe Islands : 0. Brown, 
108 f 

Martinique and St. Vincent, taken 
after Eruption of Muy, 1002 : T. 
Anderson, 484 f 

Moulmein to Hanoi, taken during n 
journey from : Captains Rigby and 
Armstrong, 218 1 

Nuor Country and Sudd of the White 
Nile : E. S. Crispin, 220 1 
Forma : E. Ponton, 700 
Persia, South- Westorn: H. F.Wilhcrby, 
220 f 

Quito to the Amazon via the river 
Nupo: A. II. Rice, 609 
Vcg6latiousbilder, Malay ischor Arcni- 
pel: G. Karsten und II. Soheuok, 
586 f 

Venezuela, taken during un expedition 
to tho Caura river in : E. Andre, 
586 1 

Vladivostok harbour and town, Pano- 
rama of, 220 1 

Yunnan: W. A. Watts-Jones, BIS t, 
587 1 

I’hyaioul Laboratory, Tho Natioiml, 
ltoport for 1801 ..478 t 
Physics— 

Lchrbucli der kosmischon Physik: b. 
A. Arrhenius, 576 f 
Pigmies — 

Pygmuun und ihro syatematiBebe Slcl- 
lung itinerhalb dos Monschengu- 
Hchlechtos: J. Kollmun, 605 f 
Piloomayo river, Bolivia, 525 
I’luco-name* — , „ 

Nome do lieux et do peoples : F* 
( Rtramare, 101 f * 

Plano, A., A travers PAmerique Lqun- 
torialo, L’ Amazonio, 604 f 
Plants — 

Botanisclio Forsobungen dos A lexmider- 
zuges : H. Brotzl, 577 t 
Geographical Distribution of Ilaut- 
gmups in Ireland: R. L. Praegcr, 
50 * 

Nature Studies (Plant Life) : A- v 
Scott Elliot, 577 f 

Plcssis de Grene'dan, J. du, Geographie 
Agrieole de la France ct du Monde, 

342 1 

Poestlon, J. O., Norwegisehes Lcsebuob, 
214f , 

Poitou, Golfe du, it travers lea Ages: 
A. Pawlowski, 88 f 


Toko— 

Exploration du bmtsiu do lu PuUo,207 f 
Poland— 

Over-population of, 181 
Polur Explorution— 

l'olarforsohun^. OoHehichte dor Kut- 
deckungHrciw*n zum Nord- und Kud- 
pol von don alteston Zoiten bis zur 
Ge gun wart . K. llassurt, 21 1 f 
Ponoeatnpetl — 

Doscripcion uiontifiea del Voleau Popo- 
catepetl : G. S. Ochoa, 33H t 
Fupovn Polje in Hcr/cgowna, F. Kulzcr 
on, 669 §, 687 1 
Population of Citios— 

Grandes cites du Monde: T Woinrcb, 
213 f 

Porena, F., Flavio Gioia, invontore della 
Bussolu modcrua, 342 t 
Horro, F., Rioerche proliminan supra l 
Ghiaeciai ituliuni del Monte Bianco, 
5GH "f 

Poreild, M. IV, Biding til en Kkildring af 
Vegetationen pna Oen Disko tilligcmed 
eprodto topograttsko og zoologisko lukt- 

tagelsor, 178 1 

Porto Rico— 4 . . 

Climate and Resources: W. A. Alex- 
ander, 57 1 1 

r Maps 1 : Carta dos Arrodores do Idebou 
(Service do Estudo Maior), .i8l t , 
Portugal (Portuguese Go\ eminent;, 
697 1 , ^ 

Philosopher in Portugal: H. E Street, 

688 t . f 

Positions, dolorminatioii or— 

Grimdziigo dor Astronomiscdi-Ucogru- 
nnifchen Ortsbostlmmung auf »«r- 
schungsreisen und die Entwickeliing 
der liierfur masHgobondon Matiic- 
mntisch-Geomrtrischcn Bogritle. p. 
Gtissfuldt, 478 1 _ . 

Potala, The Dalai Lama’s Residence at, 

I WU1, J • W. t In Memory of, 213 f 
ICli: Quinton, * Veter, M««rs., neeeut 
oflno Souffrii-ro, 323 

of rinni-firoupB In Xwtand. • “ 

Tvumof Distribution jn the IriBli rinru, 
47 I' t " Gleanings iu Irish Topographical 

ViWwrfH.!B + i'|Ui-u» miueral <lo Kstado 
dn lialiia, 209 1 

P SiXlty of the Bhort-l^riodProMUrc 
Lookyer > nnd < I)r l-oekyer, *70 t 

proflt, W.V, On Drift Ico as an hroding 

dxgrs&ssz'*** 

Privut^eBChunol, I*., Tho Influenw of 

gs 
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Projection— 

Representation du globe temutrc aur une 
projoctiou ctoilco ii quatro branches: 
Lieut. llerthon, y40 f 
Provence — 

Itonartiti* »n de la population aur le Sol 
do la Provence : Ii. Barre, 408 1 
Pudor, II., Ibland-Valirt, 508 f 
Pullu, F. 1 j l( ha Cartografla antica dell 
India, 203 f 

rtum plain of Argentina, 515, 51G; In- 
diana of, 518 

Punta Arenas, South America, 48 
Pur lux' Volcano— 

Accent of an Andean Volcano in Erup- 
tion: R. B. White, 476 f 
Fyrouooa— 

Einlluaa der Tyreuacn auf Tiorwauder- 
ungeu zwiachon Fratikroioh und 
Spanion: Dr. It. P. Boharff, 89 1; 
182 § 

Q. 

Qiusenbland— 

Agricultural and Paatorul Statiatica, 
ltepnrt of tho Rugiatrur-Gonurul on, 
211 f 

Mount Coot-tha Reservo : W. H. Traill, 
210 f 

Queroy, Le: P. 1 -OBtrado, 507 1 
Quevodo, H. A. L , Luc ruinaa do Pajanco 
y Tuaeamayo entre Sijrin y Pomun, 05 1 
Quinta, Argentina, 512 
Quito to the Amazon via tho River Napo, 
Prom : A. H. Rico, 401 * 

Quitzow, W,, Die Wiaehe, inabcaondere 
doren Bodenbuu und Dewasberuug, 88 1 


R. 

Ha at, H., Poison auf dor Insel Niaa bei 
Sumatra, 000 f 

ltabiih, La Chute de l’Empirc do : E. 
Gentil, 67 § 

llubot, C., Enuai de chronologic dua vari- 
aliona glaclaires, 841 f, 470 f, 560 §; 
L' Expedition du Oapitaiuc O. Sver- 
drup daua Parohipel polairo umcricain, 
478 f; Exploration zoologiqno duns lea 
fosses de la Baitiquo, 570 f; Lea rc- 
eentoa explorations danoiaea U la cote 
orientalo du Grouland, 478 1; La La- 
pome Hucdoibo d’liprun lot* receutcH 
exploratioua do MM. Bvononiua ot 
Humbcrg, 089 f 

Rudd ilfe, Major D., Mup of the Nile 
Province of the Uganda Protectorate : 
Sir H. Ii. Johnston, J 02 * 

Riiddo, G., obituary of, 568 

Riiez, N. A., El Mantaro y bub afluontoa. 

Rainfall— 

Vorthcilung dec Nicderachlagei nach 
lageazeiten: J. Hogyfoby, 576 f 
ltuiBin, Miss, description of Perim Island, 


Raj pu tana, Woatom, Geology of: T. D 
lift r J'ouehe, 570 1 

Raleigh, Sir Walter: Edmund Gubhc, 
602 * 

Raman y, W. M., Preliminary Report to 
the Wilson Trustees on Two Journeys 
in Asia Minor, 601 1 

| Rand, McNally A* Co., Iudexod County 
and Township Pockot Maps, 217 f» 
846 1. 588 f, 600 f 

Rao, M. 13. S., Rainfall in the City of 
MadraB and the Frequency of Sun 
Spots, 471 1 

Ratzcl, F., Dor auatraliaolie Build uml 
Neuaeeland, 210 f; Die Krde und das 
Leben, 480 f 

Raynaud, L., Etude aur l’llygibuo ot la 
Mcdocine an Maroc, 602 f 
Rod Sea— 

Charakter dor Tiofseofouuu dcs Rothun 
Moeros auf Grund der von dou 
oaterreiohiaohen Tiofaoo • Expedition 
gowonnenon Anabeute : T. Fuchs, 
90 f 

Trade of tho Eastern Coast of tho 
(Foreign Office Rep.), 570 f 
Roger, J., Hogonkarte von Europu, 844 1 
. Reich, K., A New Students’ Atlas of 
I English History, 314 §, 848 1 
I Reinaoh, L. do, Reeueil doa Truitca eonolua 
| par la France on ExtrOme-Oriont, 470 1 
I ltoucsso, Comte F. de, Voyage au lac 
I Victoria, 001 f 

lltfquiu, E., Trente joura au Mouydir, 
322 4, 474 f 

Revel 11, P, A proposito della rooeute 
alluvione nel Modicano, 568 1 
RoviewB— 

Adowa, Campaign of, and tho Iliso of 
Menelik: G. K. 11. Derkeloy, 175 
Africa, South, and its Futuro : L. 
Creawicke, 810 

Afrioa, Travel and SjKirt in: A. K. 
Poaae, 174 

Africu, WeBt, Affairs iu : E. D. Morel, 

| 540 

African Trips, Two, with Notes and 

a ations on Big Gamo I’roaerva- 
i Afrioa : E. N, Buxton, 442 
Afrika, Acquatorial-Oat-, uml Uganda, 
Mittellungen ttber Melne Rciaae nacb : 
M. Bchoeller, 66 

Afrika, DeutbOh-SUdwoat: K. Doyu, 661 
Afrlquo, Lob RicheBaea Mineralea do 1 . 

L. do Launay, 660 
Alaska Expedition, Harriman, 176 
Amorioa, Diacovorica of tho Northmen 
in: J. Fiaoher, 181 

Amorioa, South, Great Mountains and 
Forests of: P. Fountain, 72 § 
AndamanB and Nicobara, In tho : O. Ik 
Kloaa, 537 

Annde Cartographique : F. Schrader, 
666 

Arctio Sea, On the Polar Star in the : 
Duke of Abruzzl, translated by W. 
Le Queux, 545 ; La Stella Volam uel 
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Mare Artico, 1899-1900 : Ducu dogli 
Abruzzi, 545 

Asia: Russischo KuBtongobiot in Ost- 
HBlen: C. yon Zepelin, 174 
Astronomisoh-geograpkiBchon Ortsbe- 
etimmung auf ForBchungaruibou, etc. ; 
F. Qttaafoldt, <J6:i 

Atlantwcher Ozean, Kin Allas von SO 
Kartell, 444 

Atlas of English History, A New 
Students’: E. Reich, 314 
Azimuths of the North Pole Star : S. A . 
Roberts, 811 

Bulthasar Springer’s ludienfahrt : F. 
Sohulzo, 815 

Barbaresken, Aus deu Btaaton dcr : E. 
D. Schoonfield, 09 

llornoo Head-Hunters, Homo Life of: 

W. A. Furness, 170 
Bukhara, Mountainous: V, I. Lipsky, 
64, 5.30 

Cathay and Cipango, Coasts of, Forty 
Yoars Ago, On the: W. Blakoncy, 
442 

China, Travels in North and Central • 
J. G. Birch, 04 

Chute de l’Kmpiro do Itabah : K. Gcntil, 

Colombia, Neuva Oeograila de, F. (1, V. 
y Velasco, 177 

Colorado River, Romunco of the : F. H. 
Dullenbaugh, 541 

Cougoland, Civilization in : II. U. Fox 
Bourne, 589 

Cronologia dclle Scoporte o dcllo Ksplo- 
ruziom Geogratiohe : L. Hugueb, 73 
Egypt painted and desoribod by 11. T. 
Kelly, 175 

Englisn Garner, An: C. R. Beazley. Gt»8 
English Lakes, The : F. G. Brabant, 02 
Etain, Etude Minifero et Politique sur 
lea Etats Fed onto Malais: O. J. A. 
Collet, 587 

Franco : F 1 Oongrcs du Bud-Ouest. Navi- 
gable tenu h Bordeaux 1902.. 535 
Gilbert’s * Do Magneto,’ 008 
Himalaya and Othur Mouutain Ranges. 

Climbing on the. J. N. Collin, 415 
Iceland, Across: W. Bisiker, 904 
India, t Mtioa of: G. W. Forrest, 000 
India: Dumb Indian ins Vcrsehlosscuo 
Land Nepal : K. Boeck, 00 
India, Upper, Forests of, aud their In- 
habitants: T. W. Wobber, 172 
Indian Sous, A Naturalist in: A. Al- 
eook, 179 

lugdnieurs Gdographos Militaircs: 

Colonel Itnrthi'ut' 004 
Ireland, Industrial and Agricultural : 
W. P. Coyne, 584 

Japon, politique, eoonomique ot social : 

H. Dumolard, 805 
Lund of the Dons : L, Williams, 08 
Madagascar, Essai de Gdogruphie Phy- 
sique : E. F. Gautier, 308 r 
Madagascar, Histoire Physique Natu- 
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1 rollo et Politiiiuu du: A. Gmmlidiur. 
807 

Maps and Map Reading, Notes on : 
i li. M. E. Drunker, 72 

Maim: their Uses and Construction. 
(4. J. Morrison, 180 

i Marshall-lnsulaner, Die Btubkurton dcr: 
A. Schilck, 177 

Memory Map-drawing : R. G. Scanlan, 
180 

I Mexico, Unknown : C. Lumholtz, 543 
Mexico vom Atlantischcn zum Htillcu 
Ocean, Quor durch • W. Bchivss, 543 
Moors, The : B. Meakin, 08 
Now France and Now England: J. 
Fisko, 443 

. Nigeria, British : A. F. Mocldor-Forry- 
| man, 09 

Orinoco in a Canoo, Down the: S. P. 
Triaua, 443 

I Outer Isles, The : A,Uuodrii‘h-Frour,(S8 
1 Polco, Most, and the Tragedy of Mar- 
tinique: A. Heilpriu, 542 
Porsie : Across Coveted Lauds : A. H S. 
Lumlor, 300 

Roman Empire. Murray’s Ilandy Clas- 
sical Mups: G. B Grundy, .314 
Scotland, Coal Fields of: It. W. Drou, 
058 

Sport and Pulitics under an Eastern 
Sky : Earl of Ronaldshay, G5 
Syria ami Palestine, Early History of: 
E, B. Putou. 06 

Through Hidden Shensi - F. H. Nichols, 
173 

Ugundu, With Macdonald in: li. II. 
Austin, 000 

Unitod States, Irrigation in tho: F. H. 
Newell, m 

Valdivia , WisHHiHchuftlicho Ergehnisso 
dcr Deutschun Ticlsuo - Expedition 
aufdom Dampfcr, Oceanographic und 
Maritime Mutcorologic : G. Schott, 
312 

Vegetation of the Earth : A. Knglor 
und O. I)rudo, 540 

Volcanic Studies in Many Lauds. T. 
Ando; sou, 602 

Vosges, lies Iluutos-Chaumob dcs: P. 
Boyc, 17(» 

Wandc/jahren cinos NutiirforHohirs. 

Aus don : E. Hartort, 005 
>V c«or und Ems, ihre Stromgebictc und 
ihr<» wichtigbten Xubonilushc : 11. 
Keller, 109 

WisHcubdiaftliolie Charakteristik und 
Terminology dcr Bodongestaltcn dcr 
Erdobordanlic : A. Noul>er, 178 
Reyes, It., A tmv( rs l’Ame'rique du Bud, 
Explorations des Frcres Keyes, 094 f 
Reynolds- Bull, E. A., Practical Hints for 
Travellers in tho Near East, 480 f 
Rhine— 

Rheintemperaturcu in deu Jahren 1 895 - 
1900, Vorhalten dor: A. Molberg, 
i08 f 
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Rhodesia— 

Arabic Inscription from : S. Luue- 
Poolo, 572 f 

British South Africa Company, Report 
upon the Present Condition of 
Rhodesia : J. F. Jones, 092 1 
Condition and Prospects of, J. F. Jones' | 
Report on, 456 

Eldorado of the Ancients: (J. Fetors, 
93 f 

Alans : Map of Rhodesia divided into I 
Provinces and Districts under the | 
Administration of the British South 
Africa Co. : 10. Stanford, 583 f 
Rhone— 

Vallee doyenne du Rhone a trovers 
lo Jura- meridional: 11. Douxumi, 
468 f 

Rice, A. 11., From Quito to the Amazon 
rid the hirer Napo, 401 * ; Photographs I 
taken on a voyage from Quito to the 
Amazon rid the Hirer Napo, 699 f 
Richardson, G. B., The Alis-iiamed In- ! 

dinntt Anticline, 573 1 
Richthofen, W. ron, Chrysunthemum und 
Droohe. Vor und w'Ahrend dor Kriegs- 
zolt in Ostasien, 202 f , 

Hidgway, R., Birds of North and Middle I 
America, 475 f 

Rigby and Armstrong, Captains, Photo- 
graphs taken daring a journey from 
Moulmoin to Hanoi, 218 f 
Rigi, Kartn des : 10. Friedrich, 89 f 
ltiip, Jan Oornolisz, early voyage to Spits- 
bergen. 149 

Rikli, M., Botanischo Roiscbtudicii uuf 
cinor Frtthlingsfalirt dutch Korsilca, 
587 f 

Rimatara : see Rurutu 
Itinaudo, C., Atlnnte Slorico por el Kcuole 
Secoudaric, 218 f 
Ripon falls, Nile, 359 
Ripple-marks and dunes — 
Kr&uselungsrnnrkcn und Diinen : 10. 
Bertololy. 212 f 

Rittcnor,T., Etude geologiquo de la (Yitc- 
nux-Focs ct des environs de Hto-Croix 
vt Baulmcs, 469 f 

Rivera, A., An lllustratod Guide to 
C)araoob, 574 f 
Rivers — 

Aufgube geogrnphiBoher Forrchung an 
Flussin: W. Ule, 341 1 
Essui d'une thenrio desbassins fluviaux 
et do l'drosion des masses continen- 
tal : H. Conrad, 99 f 
Forecasting for Jiivors of Small Drain- 
age Area: O. F. von Herrmann, 99 f 
Limiting Width of Meander Belts : 

M S. W. Jefferson, 99 1, 192 § 

River Curves, On the GaUBe of: C. 

Callaway, 99 1» 193 § 

Rivor Valleys, The Permanence of: E. 
Ilill, 577 1 

Temperature of Air and Rivers, 577 t 
Roberts, S, A , Azimuths of the North 
Pole Star, 311 § 


Robinson, B. L., Flora of the Galapagos 
Islands, 574 1 

Roborovsky, V. N., Results of the Ex- 
pedition of the Imperial Russian Geo- 
graphical Society in Central Asiu, 90 f 
Roche, F., Le Port de commerce du 
Rochefort, 468 f 
Rochefort— 

Fort do commerce dc Rochefort: F. 
Roche, 468 1 

Rook specimens from the Oaiiudiun 
Rookies, Note by Prof. Donney on, 
498 

Rooky Mountains— 

Canadian, Further Exploration in the : 
J. N. Collie, 485* 

Our Northern Rookies: R. H. Chap- 
man, 95 f 

Rodger, J. P., Perak Administration 
Ronort for 1901 . .91 + 

Rohrbaoh, F., Die wirtscliaftlioho Bo- 
doutung Westasiens, 837 f; Vom Kau- 
kasus zum Mittclmeer, 336 f 
Roman Empire— 

Murray's Handy Classical Maps : G, 13. 
Grundy, 31 4 §, 840 f 

Romo — 

Romae veteris tabula in usum soholarum 
descripta : C. Huolsen, 103 1 
Ronaldshay, Earl of. Sport and Politics 
under an Eastern Sky; 65 § 

Roquefeuil, M. de, De Tamatavo a 
Tananarive, 692 1 

Roquevairo, U. do Flotte, Voyages au 
Alaroc du Marquis de Sogonzac, 474 f 
Rosberg, J. K„ Pygisk-Geografisk beskrif* 

I ning ofvor Kyrksl&tt sooken, 688 1 
i Rosen, P. G,, determination of hoights of 
mountains in Sweden, 817 
Rossmfoaler, F., Die Halbinsol Apsclioron, 
570 1 

Ronaset, A., surveys in French Congo, 555 
. Royal Goographioal Society— 

I Awards for 1903 . . 447, 566 

Commemoration of the Reign of Queen 
Elizabeth, 590 

Meetings of tho, Session 1902-1908.. 86, 
199, 884, 466, 560, 086 
Victoria Medal awarded to SvonHedin, 

, 74 

. Royal Society of London, Your- Book of 
1 the, 570 f 

| Rubber trading in South Amorioa, 418 
Ruffmnnn, D. A., Across Siberia by Rail, 
91 f 

I Rumania— 

l Marclo Dictionar Goografio al Rominiei : 
1 G. I. Lahovari, 0. 1. Brfttianu, G. G. 

Tociloscu, 200 f 
i Rurutu, Pacific ocean— 

I Rapport sur le percement des passes de 
] Rurutu et de Rimatara, 210 1 
I Russell, 11. 0., Current Papers, 212 f 
I Russell, I. C. # Geology and Water Re- 
sources of tho Snake River Plains of 
I Idaho, 693 1; Voleanio Eruptions on 
| Martinique and St. Vincent, 477 1 
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Ruifda — 

Anomalies Magnctiquos dans la region 
des mines de Krivoi'-Kog : 1*. Pas- 
salsky, 568 1 

Kst do la Russio d'Kurono ; J. Patouillet, 
409 f 

Greater Russia : W. Gorraru, 690 1 
HydrogeologLsoho Untorsuchungon iiu 
Kreise Nowotnoskowsk : W. Wosncs- 
seusky, 201 f 

Lakes in the Kosirointtk district, On 
some : A. Gracliof, 201 1 
Russio d’Europe: Topographic, relief, 
etc. : A. Bonmariage, 469 1 
Russlands Kartenwescn in Vorgaugon 
licit und Gcgunwart: W. Stavon- 
hagen, 568 f 

South Russian Iron Industry: A. I\ 
Head, 469 f 

Russian Goodetic Work in Spitsbergen, 226 
Russian Geographical Society, Imperial, 
Medals of tho, 562 

Russian Goograpkical Society, A Now, 502 
liuxton, F. H„ Yola, 42 * 

Ryder, l\ II. I). t Exploration iu Wcaturu 
China, 10U * 

S. 


Sailing Directions, Eastern Archipelago, 
Purt I. comprising tlie Philippines, 
etc. : J. P. Maoloar, 101 f 
Saint Cyr : »*« White Fraser 
HI. George, Foit, Madras \V. Foster on 
i the Founding of, 78 § 

, St. Martin, Vivien do, ot K Schrader, 
Atlas Univcruol dc Geographic, 105 f 
St. Fietortf>erg quarries near Macstricht, 
Temperature in the, 559 
St. Thome' and Principe, Trade of tho 
Province of (Foreign Office ltep.), 474 f 
St. Vincent— 

Eruptions in, 160, 265 
Eruptions on Martinique and Ht. Vin- 
cent : 1 . <\ Russell, 477 1 
Eruptions of La Houfriire, St. Vincent, 
in May, 1902 : K O. Ilovoy, 477 1 
Eruptions iu St. Vincent and Martinique 
iu 1902. Correspondence rotating to 
tho, 97 f 

Eruptions of the St. Vincent Houfriero, 
An Account of the: P. F. lluggins, 

| ii7 1 

i Martinique and St > invent: a 1 ro- 
1 liminary Report upon the Eruptions 

of 1902: E. O. Ilovoy, 97 1 
Observations on tho Eruptions of La 
Soufrierc and Ptlcc: K. O. Hovey, 


Saalbkzikke— 

Wandorungen dor Phanerogniuon nn : 

A. Schulz, 88 1 4 , 4 

Sabaki River, East Africa Protectorate, 
363 1 

Subi Rivor as a Watcrwuy, S. llyutt on 
tho, 821 , TkI . . , 

Sabine, General Sir Edward, Biographical 

Sketch of, 100t 

Saldanha bay as a port for Cape (olony, 
321 

Salviao, P. M. do. Un Peuplo Antique au 
Pays de Menelik, Les Gal la, 02 f 
Sahara— 

Balloon Experiment in the, by Fiench 
officer, 672 , . ... l0 , 

( 'ommorco du Sahara : E. Fallot, 092 1 
Dunes do la bordure ■alinrioiino* nur 
un type apiiolal del H. I*. «• Uorh- 
routiner, 692 1 _ . , , W1 

Hydrographic Sabaricnno : Dr. 1 Ahaeni , 

Mouydir, Trento jours au : E. Roquin, 
474 1 

Oued Snoure ot du Goiironv, Bor 1™ 
terrains paltfozo’iquos de l : 
Gautier, 474 f , 0 , t + 

Puits au Sahara : IVre Huguenot, W T 
Sahara, Lo raid du lioutenunt Cottencst, 
474 f 

Souvenirs de oolonne au Sahara . 

Colonel Lugan, 207 1 r Trt< .hr«u- 
Stationary Dunes in the, M. Ilochr 

Ti^elUulSHger, Du : 1*. Duruin, 207 1 

Environ, do (Service «*• 
graplilque de l’lndo-CbiDc), 1M T 


l’totographaof: T. Andorami, 4Mit 
Souff'ricre volcano, iu, Messrs, lowoll, 
Quinton, and Foster’s ascent of, 328 
Vulcan Soufrierc auf St Vincent aus- 
ireworfcuc vulcnnischc Aschc, JJebcr 
die am 7 Mai 1902 vom: C. Kloir 

Baint-Yvee, G., l*a prvmtorut n;l»ti"Tie 
dcs Antilles franyaiscs ct d«s Antilles 
anglaises, 470 1 

Bagno Rusae, line, L'Hc dc Saklialiuc . 
P. Labbtf, 91 f . „ 

Salt, On tho Circ ulation of, and OB bour- 
ing on Geological Problems : W. Ack- 

royd,90 f 

Suit a, Argentina, oil 

^GuniogtaU Hiatory of tho Site of, II. 
Crammer on, 550 

^Samoa-Inscln, Entwurf eiwr ■ Mon<»- 
giaphic mil besondcrer Bcriicksicbti- 
gung DcutHch-Samoas : A. Kramer, 

Baxununor in dcr hoidnischen Zeit : G. 

VulkanifcHie Aushruch auf dor Inscl 
Suvuii . W. v. Billow, 575 1 

Sanderson, William, Elizal»ethan goo- 

6,nd-Euf'Vegot»tio.i on the I.anca*hire 
fioast Bailey on, 549 

Handuaky Bay, Hubmorgnl Velley, in: 
E. L. Moauly, 475 t ... 

Santa Cruz laland, The Tavau, or toil 
Feather currency of : B. Etheridge, J7 1 
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Hfinta Maria in Guatemala, Eruption of, I 

m 

SOo Lourcaco (Bio Grande do Sul), Bauer- 
lichee Lobe n in : K Meiohold , 470 f 
Sapper, K., I)ae Erdbobon in Guatemala 
vom April 1 002.. 209 1; Die niittol- 
amtirikaniaohe Londsohaft, 200 1 ; Ueber 
don Ausbruoh des Santa Maria, 574 1 
Sarasin, P. and F., journey across ColobeB, 
451 ; Woltero lleisen in Coldbes, 472 1 
Sarawak, interior Tribes of, 171 § 

Suvaii : see Samoa 
Scandinavia— 

Finnmarkoma i mellorsta Skandinavion : 

S. Louborg, 5G9 f 

Hafva f;?:kinvandrinpur iigt rum i 
SkandinAvien V L. Wilser, 569 f 
Scanlan, B. G., Memory Map-drawing, 
101 1, 180 § 

Sobafer, B, lloohtourcn in den Alpen, 
etc., G90 f 

Sohaffor, F., Zur Geotektoulk des sttd- 
ustlioheu Anatolian, 570 f 
Schurff, B. F., Some Remarks on tho 
Atlantis Problem, 100 f, 192 §; Ueber 
den Einfluss dor Pyron&on auf die 
Tierwandorungon zwisohon Frankroich 
utid Spanlen, 89 t, 182 § 

Scliedma, Morocco, 078 
Sclieerlinok, Captain, exploration of the 
Pama rivor, 555 
Sohenok : Me Karsten 
Sckorzer, K. B. von, obituury of, 463 
Scheucbzer, .1. J., dor BcgrUndor der 
pbysiaoben Geographic aos liochgo- 
birges: F. X. Hoeherl, 110 1 
Sohioritz, Lieut., and Dr. Uhlig, first 
ascent of Mount Moru, 80 § 

Schiess, W., Quer durck Mexico vom 
Atlantisohen zum Stilleu Ooeau, 208 t, 
548 § 

SchilUug-Soc, Ostprcusson, Map of, 
581 f 

Schjorningv W., Dio Norddeutsclien 
Htromo, 880 f 
Schleswig-Holstein— 

Bogenkarte der Provinzon Schleswig- 
Holstein und Hanovor : G. llullmanu, 
200 f 

Bchlich, Prof., on the Afforestation of the 
Bluck Country, 449 

Sokltiter, ()., Die Siodolungon im nord- 
outlickon Thfiringon, 408 1 
Schmidt, 1'., Das Kamcel als Transport- 
mittol in Doutsok-Ostafrika, 478 f 
Schnauder, Prof., Ergebniase der ustrono- 
miseken Ortsbestirnmungon in Doutscb- 
SUdwostafrika von Freihorrn v. Fritsoh, 
474 f 

Schoellor, Max, Mittoilungon fiber Meino 
Boiso naob Acquatoriol-Ost-Afrika und 
Uganda, GG § 

Sckoenfield, E D., Aus den Stouten der 
Darbaresken, GO §, 94 f 
Sohonberger, F. F., Die Umrandung des 
Marchbeokons, 5G7 t 

Schott, O. A., Tho Eastern Oblique Arc 


of tho United States and Osculating 
Spheroid, .04 f 

Schott, G., Beobaoht ungen und Studieu 
in den Bovolutionegebioten von Do- 
mingo, Haiti und Venezuela, 574 f; 
Dio Verteilung des Salzgehults im 
Oborfl&chonwassor der Ozeane, 105 f, 
479 f ; Ozeanographischo Bcobacht- 
ungen wiihrond oinor Boise naoh den 
westindischen Gewassern, 9G t ; Ocean- 
ographio und Maritime Meteorologie 
im Auftrage des Beichs-Marine-Amtes, 
212 1 : Wisaensohalttlohe Ergebnisse 
der Deutsohen Tiefsee-Expedition auf 
dem Dampfer Valdivia, Oceanographic 
und Maritime Meteorologie, 811 § 
Schrader, F., L'Annee Oartographiquo, 
G64 §, 699 1 

Schrader, F. 0., and A. ('. Spencer, Tho 
Geology and Mineral Itesonrccs of u 
portion of the Copper Bivor District, 
Alaska, 578 f 

Solifiok, A., Die Stubkarton dor Marshall - 
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Hinxmun and J. S. Grant Wilson, 
201 f 

Influence of Geography on tho Dis- 
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Captain Ldllcr, 200 f 
Sheusi, Through Hidden : F, W. Niohols, 
01 1, 173 § 

Bhutlund - „ . 

Hydrography of the Faeroo-Shrlland 
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Ousel, 688 1 
Slavs : tee Goriuaus 
Smith Sound— , . , 

Goograpliisoho Nouionklalur bei den 
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Soulsby, B. Jl., translation of Fisuhor’B 
‘ The Discoveries of tho Nortlimeu in 
Ainerioa,’ 181 § 

Soundings— 

List of, 198 
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Statesman's Year-Book: J. Scott Eoltio 
and 1. P. Ren wick, 579 1 
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Strahan, A., and T. C. Cantrill : Tho 
Geology of the South Wales Coul-Fiuld, 
202 1 

Straits Settlements, Reports on the 
Federated Malay Stutes, 204 1 
Strasbourg, ho port de : P. Leon, G88 + 
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469 1 

Bidrag till Kftnnedomen om OHlorsjbnH | 
ooh Bottniska Vikens postgaleiulu 
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674 f 

North-WoBt Boundary of: M. Baker, 
96 1 
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Thompson. D’Arcy W., Hydrographical 
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Tiorra del Fuego, Scientific Work of the 
Swedish Antarctic Expedition at the 
Falkland Islands and in : J. G. Anderu- 
Hon, 159 • 

Tikhonovioh, M., journeys in the Eirghiz 
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Toeppen, K., Ali dor ostafrikauisoho See- 
rkuber, 206 f 
Togo— 

Bogloitworte zu E2 (Ixnnn) der Earte 
von Togo : P. Sprigado, 475 f 
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Expedition for, 459; lluHaischo Polar- 
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Trans-Siberian Bailway, Progress of, 653 
Transvaal— 

Mines Department, Yearly Beport of 
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, forschers : E. Hartoit, 579 +, 005 § 
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212 f 
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r | y, 
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Tsongombt* lake. Wont Tibet, ‘250 ! 

Tunis— * 
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Avenir do la Tunisia; II. Pensa, 207 f 
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Tyrrell, J. W., Report on an Exploratory 
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vey : O. W. Hobloy, 208 +, 020 § . 
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IT ganda — continue d. 
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With Macdonald iu Uganda: 11. II. 
Austin, 473 1» 00» $ 

Uldig, Dr., iV Lieut. Sohieritz, First ascent 
of Mount Meru, 80 § 

Ukambu, East Africa, population of, 850 
Ule, W., Die Aufgabn gengrophischor 
Forsolnmg an Flttsscti, 341 f ; Die Auf- 
giibo geographic her Forsohuug an 
Soon, 570 1 

Underground Passages, Temperature in, 
F. de Bruijn’s observations on, 550 
United Kingdom— 

British Rainfall, 1901 : 11. S. Wallis 
andH R. Mill, 90 1 
Climates and Baths of Groat Britain, 
89 + 

English Climatology, 1891-1900: Y (\ 
Bayard, 201 

English Lakes: F. G. Brabant, 62 §, 

201 + 

Geological Survey, Summary of Progress 
of the, 20J + 

Karte von Grnssbritannion und Irland, 
Einenouc: O Koflfmahn, 409 + 
Production of British Wool : J. M. 
Wobb, 689 + 

Temperature Tables for tlio British 
Islands, 470 + 

United States— 

Agricultural Imports of tho United 
States, Sources of tho : F. if. Hitch- 
cock, J76 + 

Census J»oi>ortH, Population, Part II.: 
W. C. Hunt, 91 + 

Coal Industry oi the (Foreign Office 
Rep.)« 573 + 

Ciiast and Geodotio Survey: Eastern 
Oblique Arc of the U.S. ami Osculat- 
ing nphoroid : (J. A. Schott, 94 f: 
Report of tho Superintendent of tho, 
94 + ; Work of the, O. H. Tittmami, 
573 + 

Education in, Board of Education 
Reports on Educational Subjects, 94 + 
Expedition of Captain Lewis and Clark, 
1804-06, History of the: J. K. Hos- 
mer, 573 + 

Forest Reserves, Annual Report or tin* 
U.B. Geological Survey, 578 + 

Forty Years a Fur Trader on tho 
Upper Missouri, Personal Narratives 
or < 5 , Larpentour : 10. Couos, 573 + 
Geological Survey: Catalogue and 
Index of the Publications of the : P. 
C. Warmau, 94 + 

Indian Summer : W. M. Wilson, 475 + 
Interior, Department of tho, Annual 
Reports of tho, 475 1 
Irou Ore of the (Foreign Office Bop.), 
338 + 

Irrigation in the : F. H. Newell, 69 § 
Jowlsh Immigration to the United 
States, Recent : R. Mitchell, 573 + 
Journal of Jaoob Fowler narrating an 
adventure from Arkansas through 
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United States— continued, 

the Indian Territory, etc. : E. Couch, 
578 1 

Maps: Hydrographic Charts, 107 1* 
218 1. 348 1, 484 f, 584 t, 000 f ; Rand, 
McNally and Co/a Indexed County 
and Township Pocket Maps of the, 
217 1« 840 f, 583 1, 009 1 
Mineral Resources of the United Stales : 
D. T. Ilay, 95 f 

Oil and Gas Fields of the Western 
Interior, etc. : G. J. Adams, 95 1 
Railing Directions for tho East Coast of 
the, 95 1 

Spanish Pioneer, On the Trail of, 
Diary, etc., of F. Garoe's : E. Coues, 
578 f 

Spirit Levelling, Results of: H. M. 

Wilson and other#, 95 1 
War Department, Annual Reports of 
the, Report of tho Chief of Engineers, 
093 f 
Ural— 

Mouvemonts oro-glniques success) fs 
dans l’Oural du Nord, Sur Toxistonce 
de: L. Duparo, L. Mrazeo, et F. 
Pearce, 089 f 

Origine de la coupuro trausversale do 
la Kosva (Oural du Nord) : L. 
Duparo, 469 f 

Oural eBt-il montaguo d’Europe oo 
d’ Abie ? J. Bertrand, 088 f 
Work of L. Duparo aud F. Pcoroo in 
tho, 150 

y. 

Valdivia^ Deutschen Tiefsee-Expedition 
auf dern, Oceanographic und Maritime 
Meteorologie: G. Hohott, 311 g 
Vallaux, O., Sur lea oscillations des cotes 
occidentales de la Bretagnr, 087 1 
Vauderghem, G , and othors, Rapports . . . 
sur divorB voyages entrepria dans qucl- 
ques regions de la Ttcpublique, 90 f 
Van der Kemp, P. H., De stiohtlng van 
Singapore, 92 f 

Vasco da Gama, Le Comte-Amiral D. 
(Biography) : D. M. Telles da Gama, 
218 f 

Vasseur, M., La Likuala-aux-herbos, ex- 
ploration non voile, 555 §, 571 1 
Vaughan, J. D. W., Fiji, Meteorological 
Observations taken at Suva, 210 1 
Veenhuljzen, A. C., Aunteekeniugcn om- 
trent Boluan g-Mon gondo, 318 §,570 f 
Vegetation in Yorkshire, Geographical 
Distribution of: W. G. Smith and C. E. 
Moss, 375 * 

Vegetation types— 

Vege tat ions bilder : G. Karsten und H. 
Sohenok, Heft 2, Malayisohor Arohi- 
pel (Photographs), 586 1 
Velaseo : me Vorgara y Velasco 
Venezuela— 

Photographs takon during an expedi- 
tion to the Caura River: E. Andre, 
580 1 
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Venezuela— continued. 

Premiere occupation allomande au 
Vtindzudla : G. Figueiras, 694 f 
Vera Cruz Port- Works, 208 1 
Vergara y Velaseo, F. J., Nueva Geo- 
grafla de Colombia esorita por regiones 
naturales, 177 g, 209 f 
Victoria— 

Statistical Register of tho Colony of, 98 f 
Victoria, Lake- 

Voyage au lao Victoria: Comte F. do 
Renesse, 691 f 

Victoria Laud, Antarctic, 440 
Victoria Medal awarded to Sven Hedin, 
74 

Victoria Nyanza— 

Fluctuating levels of, 85G-362, 807, 872 
Notes on the Country between Victoria 
Nyanza and Lake Njasa: O. L. 
Beringor, 25* 

Vicuna, S. M., El laudo arbitral, 574 f 
Vienna— 

Maps : Plans dor K. K. Reiohshanpl 
und Rosidenzstadt Wien : Artaria \ 
Co., 698 f 

Professorial Appointment in, 183 
Viguaud, II., The Letter and Chart of 
Toaoanelli, oto., 342 1 
Vilkitski, P., Meteorological and Hydro- 
graphical Observations made . . . hy 
(ho expedition to the North Glaciul 
Ocean under command of, 478 f 
Villnmnr, K. t La Cole d’lvoiro : aspect 
general, flore et lauue, 571 t ; et L. 
L. Riohuud, Notre Colonie do la (Vito 
d’Ivoire, 692 f 

Vines, E. B., Demaroacidn do la Guinea 
espafiola, 838 f 

Vinci, Leonardo da, ed i Probleml della 
Terra : M. Baratta, 578 f 
Virchow, R., Australier, 20 ethnogra- 
phische und Anthropologisohe Tafeln, 

Virginia— 

Briofo and Trne Report of the new-found 
land of, by Thomas Heriot : edited hy 

H. Stevens, 574 1 

Vladivostok harbour and town, Photo- 
graphic Panorama of, 220 f 
Volcanoes— 

A propos de la thdorie des voloans : A. 
Taquin, 99 f 

Eruptions and Earthquakes, Recent, 
166 

Theorie des Vulkanismus : A. Grooss, 
577 f 

Volcanic Studies in many Lands: T t 
Anderson, 479 f, 662 g 
Volk, G., Der Odenwald und Soine Naoh- 
bargebiete, 468 f 

Von den Steiuen, K,, Der XIII. Inter- 
nationn le Amorikaniston-Kongress, 696 f 
Vosges— 

mutes-Ohanmes des: P. Boyd, 88 f, 
170 g 

Valldes vosgiennes ; A. Fournier, 5G8 f 
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Waohb, Major < )., The Present and Future 
of Arabia, 90 f 

Waddell, Colonel, on the Peaks of the 
Himalayas, 295 

Wagner, H., Die Einftthrung von Fl&ohen- 
■ahlen anf den Karten, 211 f 
Wahner, F„ Das Honnwendgebirge ira 
Unterlnnthal, 199 1 

Wales— 

Geology of the South Wales Coal-field : 
A. Btrahan and T. C. Oantrill, 202 1 
Walker, H., the State of North Borneo, 

690 1 

Wall Illustrations for anthropological . . . 

instruction : B. Martin. 846 1 
Wallaehia— 

Population en Valaohie, Beoherclies 
sur la distribution gtfographique de 
la : B. de Martonue. 669 6, 688 f 
Yalaohie, La, Eisai de Monographic 
Gdograpbiquo : E de Martonne, 385 1 
Wallibu, Steam and Ash Explosions in 
the, 268, 270 

Wallis, H. S„ and H. It. Mill, British 
Bainfall, 1901 . .90 1 
Waltoin, Hydrographical Work of the, in 
the Faeroe-Shetiand Channel, 418 
Wami- und Mligaslberelsung, 473 1 
Warmer, F. O., Catalogue Hnd Index of 
the Publications of the United States 


the Publications of tho United States 
Survey, 94 1 

Warneok, Captain, voyago in tho Arotio 
Ooean, 190 

Warren: see Kennard 
Wnter-Supply— 

Underground Water Preservation Asso- 
ciation, on the Underground Water- 
Supply of the Country ; < Beaule 
and W. May, 181 §, 202 t 
Watt, H. B.,ou the Altitude of Trees on 
the Cairngorm Mouu twins, 310 
Watts, W., Oharnwood ForeBt : A Buriod 
Triassio Landscape, 623* 

Watts-Jonea, W. A., Photographs of 
Yuunan, 848 1, 587 1 
Waves— _ „ A ,. 

Life of a Wave from its trad e to its 
Grave : W. N. Greenwood, Slit 
Webb, J. M., The Production of British 
Wool, 689 f , „ „ 

Webber, T. W., The Forests of Upi* r 
India and their Inhabitants, 172 4, 


208 f 

Web«r, M., Slbogu- Expedite, 

opubkwiwb . . . Gehied vorauneld in 
B»d K h Oort-todlS,:^ t 
Weed, W. H.. Tbe El Pmo Tin DepoaiM, 
95 f; Note* on • ■eotlon 
Sierra Madre Occidental of Chihuahua 
and Sinaloa, Mexioo, 01)3 1 
Weinreb, T, Lea grande, cite- du nionde, 
818 1 

Welle river, Wert Afrioa, 553 
Well*, J„ Oxford end it* < ' olleg®*. t 
Walton, T. A, A Study of Some rortioa* 
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of the Census of Loudon for 1901.. 
90 f 

Wesenberg, 0., Mur l’existenoe d’une 
faune relicte dans le W de Furesn, 
687 1 

Weser, Die : Dr. Behrens, 568 f 
Wnser nnd Ems, ihro Ntromgebioto und 
ihre wichtigsteu Nobenflusse: 1L 
Keller, 169 4 
West Indies -» 

Agriculture for the West Indies, Im- 
perial Department of, Pamphlet 
Series, 889 1 
Earthquakes in the, 13 
Eruptionstypus der Autillen, Der neue : 
A. Supan, 574 f 

Qzeanographisnhe Boobachtungen with- 
rend eiuer Raise nach den west- 
indiachon GoaiLssern: G. Schott, 
96 1 

Premieres relations des Antilles Aran- 
cairns et dus Antilles unglaiaes* G. 
Saint- Yves, 476 1 

Volcanio Eruptions, Recent, in the 
West Indies : T. Anderson, 265 * 
Westman : see Janssou 
Westphalia— 

Regeukarte dor Provinz Westfalen : ( > 
Hellmann, 468 1 

Weule,K., Zworgvblkor in Ntra-Gulnea*’ 
210 1 

Wharton, Sir W. J. L., Looal Magnetic 
Focus in Hebrides, 202 1 
Wheat Cultivation in Yorkshire, 396, 89? 
Whigham, 11. J.. The Persian Problem, 
01)0 1 

White, R. B., Ascent of an Andean Vol- 
cano in Eruption, 476 1 
White-Frasor, G., and A, Saint Cyr, Map 
of the Country adjaoent to the 60th 
parallel of latitude from Tcslin Lake 
to Alesk River, 216 1 
White Nile- A L 

Yoyageau Nil Blanc, pour dee reeberobes 
soologiques: W. lnnes Bey, 206 1 
Wichmann, A„ Dirck Gerritsz, 212 f 
Wiodenield, K.. Die nordwestouropawcheu 
Welthilfen, 688 f 

W llloocks, — , The Nile Reservoir dam at 
Assuan and after, 206 1 . 

Wille, N., Mlttheilnngen fiber emige von 
C E. Borohgrovink auf dem antarc- 
tisohen Festlande gesammelte Pflanzeu, 

Williams, J.., The Land of tho Dons, 

034 

Wilser, L-, Hafva folkinvandringar iigt 
rum i Skandinavien? 569 f 
Wilson, E. T., Antarctica. 840 1 
Wilson, H. M., and Others, Results of 
Spirit Levelling in U.S.A., 95 1 , 

Wilson, M. F. J., and A. M. Field, Report 
ou Observations of the Tidal Currents 
. in the Strait ol Dover, 201 1 
Wilson, W. M., Indian Summer. 475 1 
Wlodle, B. C. A„ The Malvern Ooun tiv, 
90 f ; Shakespeare’s Country, 90 1 
3 l) 



760 


INDEX. 


Winds— 

Abbilduug der vorherrsohendea Wlnde 
duroh die L Pflanzenwelt: J, Fxtth 
841 1 

Windward Islands of the West Indies: 

J. W. Spencer, 578 1 
Winge, H., Grpnlands Patted yr, 478 1 
Winneoke, 0., Davidson’s West Central 
Australian Exploration, 477 f 
Winter Aridity Indoors : M. 6. W. Jeffer- 
son, 841 1 -• 4 

Wirtho, A., Alte west-tistliohe Bezieh- 
ungen, 202 1 

Wisobe, Die, insbesondero deren Boden- 
bau und Bewisserung : W. Quitzow, 88 f 
Witberby, H. F., Photographs of South- 
West Persia, 220 f 

Woeikow, A., Ueber den Aral-See, 472 1 
Wolkenhnuer, W., Dr# Moritz Lindeman, 
686 f 

Wood, Captain Benjamin, Expedition of 
1586, letter from D. Ferguson on, 880 
Woodford, C. M., on the Bainfall of 
British Solomon Inlands, 559 
Woodlands of Yorkshire.Vegetation of, 880 
Woodroffe, A. J., Map of Southern Nigeria, 
845 1 
World- 

Maps: British Empire, Map of the: 
G. B. Parkin and J. G. Bartholomew, 
588 f: Carte des Communications 
Tdldgrsphiqnes du Rtfgime Extra- 
Europ&n. 217 f ; Verteilungdes Salz- 
gehalts im Oberflaohenwasser dor 
Oseane: G. Schott, 105 1 
Over the World : Sir E. C. Boehm, 214 f 
Star shaped Maps of the, Lient. Ber- 
thon’s form for, 827 

Weltgesohiohte. Der Indisohe Ozoan ; 
M. von Brandt and others, 100 f 
Wosnessensky, W., Hydrogeologiaohe Un- 
tersnohungen im Kreise Nowomos- 
kowsk, 201 1 

Wright, Edward, Elizabethan geographer, 


Wright, H., The Value of Newspapers- - 
Naming of Lake Eyre, 840 1 
Wright, T., Harmonio Tidal Constants for 
Certain Australian and Chinese Ports, 
842 f 

O., The Western Glacis of 
India, 01 f 

Wyon, B., Montenegrin Sketches, 89 f ; 
and G. France, The Land of the Bleok 
Mountain, 568 f 


Y. 


Yamasakf, N., Morphologies Betraoht- 
ung des jepamsehen Binnenmeers 
Setouohi, 471 f l on the Geological 
history of the Inland Sea of Japan, 
458 ( ; TIefenkarte des japanisohen Bin- 
nenmeeres Setouohi, 215 1 
Yannlna lake, Balkanpeninsula, 530, 588 
Yarkand-daria, Sven Hedin’s voyage down 
the, 222-226 
Year-book— 

D^fNail Year-book: P. I. Parker, 

Minerva, Jahrbuoh der Gelehrten Welt: 
E. Trttbner, 214 1 

Statesman’s Year-book: J. Soott Keltic 
and I, P, Renwiok, 579 1 
Year-book of the Royal Sooiety of 
London, 578 1 

Yola : Captain F. H. Buxton, 42* 
Yorkshire, Geographical Distribution of 
Vegetation in : W. G. Smith and C. K. 
Moss, 375* 

Yunnan— 

Photographs of: W. A. Watts- Jonee, 
8487,587 7 

Province of, livers in, 109 
Railway communication in, 112 


Z. 


Zabel, R., Duroh die Mandsohurei undr 
Sibirien, 472 7 

Zarudnvi, N. A., Preliminary Report on 
the Journey in Persia, 204 7 
Zepelln, C. von, Das rusiiaohe Eustcn- 
gebiot in Oatasien, 91 7, 174 § 
Zimmermann, A., Die Eolonialpolitik der 
Niederl&nder, 578 7 ; Torres, olimats et 
glaciers antarctiques, 477 7 
Zon, R. G,, The Source of Nitrogen in 
Forest Soil, 577 7 

Zondervan, H., Die Erweiterung unseror 
Eenntnisse von Niederl&ndisoh Neu- 



Desifeohcment du : D. Bellet, 88 7 
Zurich— 

Repartition vertioale du planoton dsna 
le lac de Zurich : H. Lozeron, 897 
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INDEX TO MAPS. 

KUllOPK. 

Charnwood Forest, Map* of, 700 I Vegetation in, 484 

Yorkshire, Geographical Distribution of | 


ASIA. 

Asia, Centra], Dr. Sven Hedln's routes, 848 China, Wostern, from surveys by Major 

China, Sketch-map of U. Lookart Jack’s 0. H. D. Ryder,* 220 
route to the north of ( 'heng-Tu, 288 


AFRICA. 


Kenia and Kitui districts: B. Dickson, 
108 

Nilo Province, Part of the, from surveys 
by JL\ Delme Kadcliffe, 220 
Nyasa. Lake, and Victoria Nyanza, 
Country between, from surveys by O. 
L. Deringer, 108 


Hudan-Abysflinian boundary, 187 
Uganda and British Kast Africa Pro- 
tectorate, illustrating R. B. Buckley's 
paper, 481 

Yola, Northern Nigeria, Bkotch -map: F. 
H. Buxton, 42 


AMKRIt'A. 


Argentina and Bolivia, Hketoh-map show- 
ing the routes of Baron K. Nnrden- 
sklOld in. 518 

Canadian Rookies, Sketch-map of the; 

J. Norman Collie, 588 
Canadian Rookies, Sketoh-map of part of 
the : ▲. P. Coleman and L. B. Stewart, 
503 


Chile and tho Argentine Republic, New 
boundary between, 40 
Moxico, illustrating paper by C. Lumholtz, 
220 

West Indies and < entral America, illus- 
trating Dr. TcmpoBt Anderson's paper, 


ANTARCTIC. 

Erebus and Terror island and the wintor I by Lieut. C. W. R. Royds showing the 
quarters of the Discovery, rough sketch | position of, <156 


ARCTIC. 


of Spitsbergen, mainly 
after Edge, 641 
Map of, 700 

Paskaort van Spitsbergen met alle zyn 
zeekusten zoo veel tot nooh tot* 


Spitsbergen— 
Blneu s me 


Spitsbergen— continued. 

Bidcent is, by Hendrick Donekcr, 630 
Sketoh-map of, as aeon by Barents' and 
Hudson, 145 

Sketoh-map of, from Barents' chart, 
148 


GENERAL. 

World Isobars and Winds for July, I World, Seismic Map of the, illustrating 
299 | Prof. Milne's paper, 108 


ILLUSTRATIONS AND DIAGRAMS. 


KUBOPU. 


Faeroe-Hhetland Channel— k 
Positions of stations and li8e of sec- 
tion, 412 

Temperature and salinity charts, 423- 
422 


Ireland— . 

Geographical distribution of plant 
groups in, Statistical maps of, 51-61 
Vegetation in Yorkshire— 

Beech on the undergrowth, Effects of, 


Vegetation in Yorkshire— continued. 
Bonlsworth bill, Summit ridge of, 882 
Cotton gross moor. On a, 880 
Crimsworth head, 882 
Moss moor in Joue, 880 
Oak wood, in the Clough, 388 
Oak wood.clough stream with marginal 
vegetation, 824 

Undergrowth of an open oak wood, 884 
Walshaw Dean, 884 


* . 1kllt w :n urobablv be issued with the August number. It maj 

then "tTplice in the prcw.it volume or bo bourn! «|. with volume x.ii. 
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Asia Central— 

Arka-Tag chain, 2.44 
Banggong-Tio, Part of the north shore 
of, 246 

Charkhlik, 240 

Kum-Koll, North shore of, 240 
Natives of Abdall, 240 
Sand-dunos near the r gbt bank of the 
Lower Tarim, 226 
Tarim, near Karaul, 284 
Tsangarshar river in Western Tibet, 256 
Tso-Ngombo in Western Tibet, 256 
China, Western 

Anoient lake - bed plain, Nan-Tlen 
valley. Remains of, 110 
Bhamo-Talifti road, First stage on, 110 


China, Western— continued. 

Canal north of Talifu, constructed 
during tho Ming Dynasty, 112 
Chinese Shan village in Taeping 
valley, 114 

Nain Ting valley, 114 
Rice terrace*, Shunning Fu valley, 116 
Talifn lake, a side lagoon, 112 
Yangtse river at Sbih-Ku, 116 
Himalaya! — 

Nepal peuks from Hooker’s Chnnjerma, 
and Nepal peaks from 8andakphu,296 
Peaks seen to the east from hills north 
of Katmandu, 295 

Torishima, Volcanic eruption of. 487, 
436 


East Africa Protectorate- - 
Between Railway and Snowdon’s camp, 

854 

Carundu valley and Lake Elmenteita, 

855 

Gilgil and Kburru, Between, 858 
Port Alice, Victoria Nyanza, 356 
Kipon falls, 860 

Victoria Nyanza, Diagram of daily _ 
levels of? 858 « 


Bolivia and Argentina— 

Chorote Indian, Bolivian Chaoo, 519 
Crevaux, On the road to, 521 
Ojo de Agua, Pre-Columbian Pueblo in 
Quebrada del Toro, 515 
Tarija, Valley of, 517 
Brazeau ioe-fleld— 

Brazeau snow-field, from Moraine 
oamp, 507 

Foothills, Little Red river, 505 
Saskatchewan, Up tho, from Kootenay 
plains, 5f)9 
Canadian Rookies— 

Biddle and llungabee, Mounts, 498 
Bush pass and Fresh field group, 489 
Fossil remains in Cambrian quartzite, 
from Desolatiou valley, 497 


Commemoration of tho Reign of Queen 
Elizabeth -- 
Armada medal,” 590 
Astrolabe, oonatrnoted for Sir Francis 
Drake, 607; Drake’s astrolabe seen 
from above, 609 

Astrolabe, made in the year 1571, with 
inscription, 619 
Capped lodeatone, 617 
Davis's quadrant, or back staff, for ob- 
serving altitudes, 622 
Diggos, Sir Dudley, 601 
Bmko, Sir Frauds, 606 
Frobisher, Sir Martin, 508 
Gilbert, Dr. William, 618 
Grenville, Sir Riehard, 595 
Hawkins, Sir John, 591 


East Africa Protectorate — continued. 
Victoria Nyanza, Diagram of mean 
monthly levels of, 857 
Nyasti, Lake, and Victoria Nyanza, Coun- 
try between — 

Baobab trie near Sleep bay, 88 
Cornfields, Livingstonia mission, near 
Mount Waller. 27 
Kituts, Lake Tanganyika, 81 
Tanganyika plateau, 29 
West Lake Nyasa. Nkata bay, 26 


Canadian Rookies— continued. 

Moraine lake, Desolatiou valley, 491 
Stephens, Fred, 487 
West Indies eruptions— 

Beaoh outside the devastated area, 274 
Felle, Monr, in eruption. 276 
Uozeau dry river, flowing with boiling 
mud, 270 

St. Piotre, Main street of, 276 
Soufrltre, Ridges of the. 274 
Tropical vegetation, Chateau Belair, 
St. Vincent, 266 

Wallibu district from the sea, 266 
Waliibu, Mouth of the, tram the sea, 272 
Wallibu, steam and ash explosions. 270 
Wallibu subsidence. Site of the, 272 
Wallibu valley, In the, 268 


Commemoration of the Reign of Queen 
El izaboth — continued. 

Middleton, Sir Thomas 590 
” Nocturnal” made In 1572., 620 
Onghtred’s horological ring, invented in 
1650.. 621 

Raleigh, Sir Walter, 003 
Terrella, A., 015 
Sanderson, Sir William, 597 
Livingstone memorial in Africa, 455 
Seismologioal Observations and Barth 
Physics— 

Record of earthquake which led to the 
West Indian eiuptions, 14 
Time ourves for earthquakes recorded 
between 1896 and 1900 iuoluaive, 6 
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